
/-jWb i^^rrJ'; ( \ f i t t r 

December 1992 

(MHO DEMRtMENT ^ ' " ' • " • « i . 
OF HEALIH ANO w a n w 

DIVISION OF 
ENVIRONMENTAL QUALITY 

i \ 
%15322 J 

Idaho 
National 

Engineering 
Laboratory Record of Decision 

Test Reactor Area Perched Water System 

Operable Unit 2-12 

Idaho National Engineering Laboratory 
Idaho Falls, Idaho 

The Perched Water System Hes beneath the Test Reactor Area Facility, whose ponds are the 
source of perched water. (c^^MS 

USEPA SF. 

AR 1 . 0 

file:///fittr


DECLARATION OF THE RECORD OF DECISION 

Site Name and Location 

Perched Water System 

Test Reactor Area 

Idaho National Engineering Laboratory 


Statement of Basis and Purpose 

Tills decision document presents the selected final remedy (no remedial action with monitoring) for the Test Reactor 
Area Perched Water System, Operable Unit 2-12 at the Idaho National Engineering Laboratory. The remedy was 
selected in accordance with the Comprehensive Environmental Response, Conipensation, and Liability Act, as 
amended by the Superfimd Amendments and Reauthorization Act, and to the extent practicable, the National Oil and 
Hazardous Substances Pollution Contingency Plan. This decision is based on the Administrative Record for the site. 

The lead agency for this decision is the U.S. Department of Energy. The Environmental Protection Agency approves 
ofthis decision and, along with the State of Idaho Department of Health and Welfare, has participated in the scoping 
of the site investigations and in the evaluation of remedial investigation data. The State of Idaho concurs with the 
selected remedy. 

Description of the Selected Remedy 

It has been determined that no remedial action is necessary for the Perched Water System at the Test Reactor Area to 
ensure protectfon of human health and the environment This decision is based on the results ofthe human health and 
ecological risk assessments, which determined that conditions at the site pose no unacceptable risks to human health 
or the environment for expected current or fiiture use of the Snake River Plain Aquifer beneath the Perched Water 
System at the Test Reactor Area. 

Components and assumptions for the No Remedial Action decision are: 

•	 Groundwater monitoring will be conducted to verify that contaminant concentration trends follow those 
predicted by a groundwato- computer model. Within forty-five days of signature of this Record of 
Decision, amonitoring plan will be developed by theU.S. Department of Energy and submitted to the U.S. 
Environmental Protection Agency and the Idaho Department of Health and Welfare as a primary 
document pursuant to the Idaho National Engineering Laboratory Federal FaciUty Agreement and 
Consent OrdCT. 

•	 Operations atttie Test Reactor Area will continue at least through the year 2007, followed by a minimum 
estimated 10-year decontamination and decomtnissioning period. Existing institutional controls, which 
include land use and propoty access restrictions, will continue to be maintained during this period. 

•	 The existing warm waste pond, which is the major source of contamination in the perched groundwater, 
will be rq>laced by a new lined pond in 1993. The Remedial Investigation incoiporated the assumption 
that the existing warm waste pond would be replaced by the new lined pond. 
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Declaration 

It has been determined that no remedial action is necessary to ensure protection of human healtti and the environment. 
Because this decision will result in hazardous substances remaining on the site above health-based levels, a statutory 
review ofthis decision will be conducted byttie Department of Energy, the Environmental Protection Agency, and 
the Idaho Department of Health and Welfare within 3 years to ensure that adequate protection of human health and 
the environment continues to be provided. This review will evaluate the assumptions used to arrive at the No Remedial 
Action decision. 
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Signattire sheet for the foregoing Operable Unit 2-12 Perched Water System at the Test Reactor Area at the Idaho 
National Engineering Laboratory Record of Decision between the United States Department of Energy and the United 
States Environmental Protection Agency, witti concurrence by the Idaho Department of Health and Welfare. 
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Augustine A, Pitrolo Date 
Manager 
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Signattire sheet for the foregoing Operable Unit 2-12 Perched Water System at tiie Test Reactor 
Area at the Idaho National Engineering Laboratory Record of Decision between the United 
States Department of Energy and the Uruted States Environmental Protection Agency, with 
concunence by the Idaho Department of Health and Welfare. 

&hAajX  ̂  0Ui^,AA..r^ DEC 1 0 1992 
Dana Rasmussen Date 
Regional Administrator, Region 10 
Environmental Protection Agency 

Vl 



Signattire sheet for tiie foregoing Operable Unit 2-12 Perched Water System at the Test Reactor 
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DECISION SUMMARY 

Introduction 

The Idaho National Engineering Laboratory (INEL) was proposed for Usting on the National Priority List 
(NPL) July 14,1989 [54 Federal Register (FR) 29820]. The Usting was proposed byttie Environmental 
Protection Agency (EPA) undo: the authorities granted EPA byttie Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980 as amended by the Superfund Amendments and 
Reautiiorization Act of 1986. Thefinal mle mat listedtiie INEL onttie NPL was pubUshed November 21,1989. 
in54FR44184. 

In accordance with the CERCLA, Executive Order 12580 (Supofund Implementation) and the National 
on and Hazardous Substances Pollution Contingency Plan (NCP) (EPA 1990),ttie U.S. Departinent of Energy 
(DOE) pCTformed a Remedial Investigation for the Perched Wat» System. The Remedial Investigation 
characterized the nature and extent of contamination in the Perched Water System. A Human Health Risk 
Assessment and an Ecological Risk Assessment were conducted to evaluate potential effects oftiie Perched Water 
System on human health andttie environment 

1. SITE NAME, LOCATION, AND DESCRIPTION 

The INEL is an 890-square mile federal faciUty operated byttie DOE (Figure 1). The primary mission of 
the INEL is nuclear reactor technology development and waste management. 
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Figure 1. Location of the Test Reactor Area. 
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Cunent land use attiie INEL is indusdial. Approximaidy 7,700 people are employed at the INEL, with 
an estimaled 600 employed at the Test Reactor Area. The nearest off-site populations are in the cities of: Atomic 
City (13 miles southeast of tiie Test Reactor Area), Arco (17 miles west), Howe (14 miles north), Mud Lake 
(32 miles northeast), and Trareton (34 miles northeast). 

The INEL has semi-desot characto'istics with hot summers and cold winters. Normal aimual precipitation 
is 8.7 inches. Twenty distinctive vegetation cover types have been identified at the INEL. Big sagebrush, the 
dominant species, COVCTS {^proximately 80 percent of the area. The variety of habitats on the INEL support 
numerous species of reptiles, birds, and mammals. Underlying the INEL are a series of siUcic and basalt lava 
flows and relatively minor amounts of sedimentary interbeds. The basalts immediately beneath the site are 
relativelyflat-lying and covered witti 20 to 30 feet of alluvium. The Snake River Plain Aquifer underlies the 
INEL and was designated a sole source aquifer in 1992 pursuant to the Safe Drinking Water Act 

The Test Reactor Area is located in the southwestem portion of the INEL approximately 47 miles west of 
Idaho Falls (Figure 1). The Test Reactor Area covers an area of approximately 1,700 by 1,900 feet and is 
surrounded by a double security fence (Figure 2). Located inside the fence are more than 73 buildings and 56 
structures, such as tanks, cooUng towers, laboratories and offices. The facility contains three high neutron flux 
nuclear test reactors: the Materials Test Reactor, the Engineering Test Reactor, and the Advanced Test Reactor. 
Only the Advanced Test Reactor is currentiy opCTational. 

Sanitary Waste 
(•ewage) Pond 

Figure 2. Test Reactor Area and surrounding area The date of constmction is shown for the ponds. 
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The area around the Test Reactor Area is relatively flat withtiie exception of several constiuction rubble 
piles resulting from Test Reactor Area activities. Generally,ttie land surface slopes gentiyfromttie west­
souttiwest comer to the east-northeast coma- of ttie facility. The only surface water bodies at the Test Reactor 
Area are the four wastewater disposal ponds located outside the security fence (Figure 2). Tlie Big Lost River 
channel is located 4,480 feet soutti of ttie Test Reactor Area. Drinking water for employees atttie Test Reactor 
Area is obtained from production weUs in the northeast part ofthe faciUty (see Figure 7). 

Chemical and radioactive wastewater have been and continue to be generated from scientific and 
engineering research at the Test Reactor Area. Wastewater discharged to unlined surface ponds atttie Test 
Reactor Area percolates downward through ttie surficial alluvium andttie underiying basalt bedrock. A shallow 
parched wato: zone has formed at the interface l)etween the surficial sediments and the less permeable underlying 
basalt approximately 50 feet below land surface. Further downward movement of groundwater is again impeded 
by a low permeabiUty layer of sitt, clay. and sand encountered at a deptti of about 150 feet. The deep perched 
water zone occurs on top ofthis low permeabiUty interbed. Figures 3 and 4 illustirate the vertical and areal extent, 
respectively, of the perched groundwater at the Test Reactor Area. 
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Figure 3. GeneraUzed cross section showing a Test Reactor Area wastewater disposal pond and the Perched Water 
System under the Test Reactor Area. 
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Figure 4. Configuration ofthe deep parched groundwater at the Test Reactor Area, March 21,1991. 

2. SITE HISTORY AND ENFORCEMENT ACTIVITIES 

2.1 Site History 

Tlie Test Reactor Area was estabUshed inttie early 1950s to opiate and test high neufron flux nuclear test 
reactors. WastewatCT generated during operations is disposed of in the wastewater ponds at the Test Reactor 
Area Six disposal units have l)een used that have contributed to the formation and contamination of the Perched 
Water System; the retention basin, chemical waste pond, sanitary waste (sewage) pond, warm waste pond, cold 
waste pond, and forma: disposal WeU U.S. Geological Survey (USGS)-53. 

Tlie chemical composition of water discharged to the ponds has varied ova: the years. Prior to 1962, all 
wastewater generated at the Test Reactor Area, except sanitary sewage, was discharged directiy to the warm waste 
pond. From 1952 to 1962, radionucUdes, water softener and ion exchange column regeno'ationfluids, reactor 



cooUng water containing hexavalent chromium, and otiier misceUaneous wastes were all disposed to the warm 
waste pond. In 1962,ttie regeneration fluids v/ere diverted totiie cheniical waste pond for disposal. Water used 
in the secondary reactor cooUng system that contained hexavalent chromium was disposed to the warm waste 
pond from 1952 until November 1964. 

Two diffa:ent weUs wo-e used for disposal of waste water at the Test Reactor Area. From 1964 until 1972, 
tiie Test Reactor Area disposal well was used to dispose of tiie secondary reactor cooling water. This disposal 
well injected directiy into tiie Snake River Plain Aquifer and did not contribute contaminants totiie Perched 
Water System. Afto" 1972, hexavalent chromium was no longer used as a rast inhibitor in the cooling systems 
and was no longer discharged totiie disposal well ortottie ponds. Use ofttie disposal well ceased in 1982. From 
1960 to 1964, during peak wastewater generation, a second weU, USGS-53, was used intKmittentiy to inject 
wastewater to the Pa:ched Wato: System as the warm waste pond had insufflcient capacity. 

Tlie volume of discharged wastewater has been estimated for each pond system over the operating period 
from 1952 to present and is summarized in Table 1. Fortiie period of record from 1962 to 1990, a total of 6,770 
milUon gallons of water were discharged from the waste streams to the Perched Water System. Discharge 
volumes have remained near 200 to 300 milUon gallons pa- year, except for a 3-year period from 1979 to 1981 
when discharge volumes were only 70 to 100 million gallons per year. 

Water level elevations and areal extent of the deep perched groundwaterfluctuate in response to the 
volume of wato- being discharged to the surface ponds. Water movement in the deep perched groundwater zorie 
is both lato^al and vertical. The size of the deep perched groundwater zone has remained fairly uniform over ttie 
years excqrt l>etween 1979 to 1981 when the size ofthe deep perched groundwate zone greatiy decreased due to 
decreased discharge to the surface ponds. With increased discharge to the surface ponds since 1982, the deep 
perched groundwater zone has retumed to its previous size. 

Table 1. Total and daily process watCT discharged to the Test Reactor Area pond system. 

Total Current Daily 
Discharge Discharge 

Pond 	 Period of Use (gpm)'' (gal)a 

Warm Waste Pond/ 1952-present 5.35 X 10^ 3 0 - ^ 
Retention Basin 

Cold Waste Pond 1982-present 2.13 X 109 500 

Chenucal Waste Pond 1962-i)resent 726 X108 15-20 

Sanitary Waste Pond 1952-i)resent 310 xlO^ 15-20 

Injection WeU 1964-1982 3.89 x 109 — 

USGS-53 1960-1964 2.2 xlO^ — 

a.	 Total discharge volumefrom 1952 through 1990. 
b.	 Daily discliarge based on 24 hours po-day, seven days jpo" week. Source: personal communication with Bob Beatty, EG&G 

Idaho. Inc., IdaboFalls, Idaho, 1991. Hierates shown fwttie injection weU and for USGS-S3 are historical. Further, ttie rates 
for USGS-53 are only avoage values when in use, as this well was only used intennittentty between 1960 and 1964. 



2.2 Current Facility Operations 

Four disposal units are currentiy active and receive waste effluent currentty gena-ated at the Test Reactor 
Area. These are the warm waste pond which receives radiologically contaminated wastewater, the cold waste 
pond which receives primarily reactor cooling water with no radiological activity, the chemical waste pond which 
is used for disposal of wastewater from ion exchange units and water softeners, and the sanitary waste ponds for 
sanitary (sewage) wastes. These discharge ponds are identified on Rgure 2. 

Discharge rates to each pond are summarized in Table 1. The greatest volume of wastewater is discharged 
to the cold waste pond at approximately 500 gallons per minute. Water discharged to the cold waste pond is 
nonradioactive wastewater. The water is uncontaminated secondary reactor cooUng water and is discharged in 
significant volumes to the Perched Water System. , 

23 Previous Groundwater Investigations 

A number of groundwato: investigations have been conducted since 1949 in the vicinity ofttie Test . 
Reactor Area to characterize the quaUty of the Snake River Plain Aquifo'. The USGS began instalUng monitor 
wells and evaluating waste migrationfrom the deq> perched groundwater to the Snake River Plain Aquifer in 
1960. USGS monitoring parameters have included nifrate, chloride, pH, specific conductivity, sodium, 
hexavalent chromium, total and dissolved chromium, chromium-51, tritium, cobalt-60, cesium-137, and „ 
strontium-90. 

. .2.4 Enfbrcement 

A Consent Order/CompUance Agreement (COCA) (EPA 1987) was entered into between DOE and EPA in 
August 1987, pursuant to the Resource Conservation and Recovery Act (RCRA). The COCA required DOE to 
conduct an initial assessment and screening of all soUd waste and/or hazardous waste disposal units at the INEL. 
The release of radioactive and/or hazardous contaminants to the disposal ponds and the deep injection well wo ê 
identified and evaluated during investigations conducted in accordance with RCRA corrective action 
requirements. 

As a result of tiie INEL's Usting ontiie NPL in Novembo: 1989, DOE, H'A, and me State of Idaho 
D^artmait of Healtti and Wdfare (IDHW) entered into a Federal FaciUty Agreemoit and Consent Order (FFA/CO) 
(EPA 1991a) in Decembo: 1991 pursuant to CERCLA andtiie Idaho Hazardous Waste Management Act The 
FFA/CO superseded the COCA and estabUshed a proceduralframework for agency coordination and a schedule 
for all FFA/CO remedial action activities conducted at the INEL as a result of the NPL Usting. The Perched 
Water System Remedial Investigation (EG&G 1992) was conducted in accordance with the FFA/CO. 

3. HIGHLIGHTS OF COMMUNITY PARTICIPATION 

Community participation activities have been conducted in compUance with CERCLA Sections 

113(K)(2)(b)(i-v) and 117, and Section 24 ofttie FFA/CO. 


To announce the beginning ofthe Perched Water System investigation project pubUc informational 
meetings viere held in late Jurie 1991 in Idaho Falls, Pocatello, Twin Falls, Boise, and Moscow. The meetings 
wCTeto explain the CERCLA process and to infroduce the Pached Water System investigation project to the 
pubUc. These infoimational meetings v/exe announced via! the INEL Rqxirtor newsletta:, which is distributed to 
INEL employees as well as the general pubUc, through newspaper and radio advetisements, and in an INEL press 
release. Po'sonal phone calls were made to key individuals, environmental groups, and organizations by the 



INELfield offices in Pocatello, Twin Falls, and Boise. Tlie Community Relations Plan Coordinator also made 
caUs to community leaders in Idaho Falls and Moscow. 

When the investigation was completed, a Notice of AvailabiUty for the Proposed Plan (USDOE 1992) for no 
remedial action of the Po-ched Water System was pubUshed June 26,1992, in the Post Register (Idaho Falls), 
Idaho State Joumal (Pocatello), Times News (Twin Falls), Idaho Statesman (Boise), and Daily News (Moscow/ 
Pullman). A similar newspaper advertisement appeared in the same newspapers the following week repeating the 
announcement ofthe pubUc meeting locations andtimes. Personal phone calls, as noted above, were also made to 
inform interested individuals and groups about the opportunity to comment. 

The Proposed Plan for the remedial action of the Pa:ched Water System was mailed June 26,1992, to 6,500 
individuals on the INEL maiUng Ust It included a cova: letterfrom the Director ofthe Environmental Restoration 
Division of the DOE Idaho Field Office urging citizens to comment on the Proposed Plan and to attend public 
meetings. Copies ofthe Proposed Plan and the Adminisfrative Record were available to the pubUc in six regional 
INEL information rqxisitories: the INEL Technical Library in Idaho Falls; and city Ubraries in Idaho Falls, 
Pocatello, Twin Falls, Boise, and Moscow. The original documents comprising the Adminisfrative Record are 
located at the INEL Technical Library; copies are present in thefive other Ubraries. These copies were placed in 
the information repository sections or at the refa-ence desk in each of these libraries. 

The pubUc coniment poiod on the Proposed Plan for the Perched Water System was heldfrom July 6 to August 
5,1992. No requests for extensions were made. Technical briefings were conducted via speaker phone to inter­
ested members ofthe pubUc in Twin Falls, Moscow, and Pocatello on July 13,14, and 15,1992, respectively. 
PubUc meetings v/ere held July 20,21,22, and 23,1992, in Idaho Falls, Burley, Boise, and Moscow, respectively. 
At these meetings, rqiresentatives from DOE, EPA and IDHW discussed the project answered questions, and 
received pubUc coinments. Verbatimfranscripts of each pubUc meeting wo-e prepared by a court reporter. In 
addition to accepting oral comment during the meetings, written comment sheets and an audio tape recorder were 
made available at the meeting to accept pubUc comments. Written comments were accepted throughout the 30­
day comment period. 

A Responsiveness Summary has lieen prepared as part of this Record of Decision. All verbal comments, as given 
at the pubUc meetings, and all written comments, as submitted, are repeated verbatim in the Administrative 
Record for ttie Record of Decisioa Comments are annotated to indicate which response in the Responsiveness 
Siunmary addresses each comment It should be noted that the Responsiveness Summary groups similar com­
ments togeti^r, summarizes them, and in-ovides a single response for each comment group. 

Persons on the maiUng Ust wUl receive a notice of availability stating that the signed Record of Decision is 
available. Copies of the signed Record of £>ecision and the Responsiveness Summary wiU be placed in the 
Adminisfrative Record and in the information repositories and wiU be provided to the pubUc upon request. 

4. SCOPE AND ROLE OF OPERABLE UNIT AND RESPONSE ACTION 

Undo- the FFA/CO, the INEL is divided into ten waste area groups (WAGs) which generally correspond to 
faciUty areais. Tlie WAGs are further subdivided into operable units. The Test Reactor Area has been designated 
WAG 2, and the Perched Water System has been designated Operable Unit 2-12, one of thettiirteen Opwable 
Units identified at the Test Reactor Area. Opa:able Unit 2-12, the subject ofthis Record of Decision, addresses 
the risk due to Infilfration ofthe contaminated perched water into the Snake Rivo^ Plain Aquifo*. The following 
three sqiarate Operable Units wiU address sediment/soil contamination resulting from the wastewata: discharge: 



Operable Unit 2-09 

Opo^able Unit 2-09 wiU evaluate contaminated sediments in the cold waste pond andttie sewage 
lagoons, PreUminary investigations are currentiy underway to determine if ttie sediments in the 
sewage lagoons or the cold waste pond present an unacceptable risk. 

Operable Unit 2-10 

Risk calculations have already demonsttated that the warm waste pond sediments currentiy pose 
an unacceptable risk. An Intoim Action Record of Decision for Operable Unit 2-10 was signed 
Decembo: 5,1991, which addresses the pond sediments. A new lined replacement pond for the 
warm wastewater is currentty undo construction. The existing warm waste pond will be closed in 
1993 when the new pond is completed, at which time wastewater wiU no longo be dischargwl to 
the pond. 

Operable Unit 2-11 

Opoable Unit 2-11 consists of the retention basin andttie Test Reactor Area disposal well. The 
disposal well was used to inject wastewater directty to the Snake River Plain Aquifer and was an 
additiorial source of aquifo contamination; however, it was not a source to the Perched Water 
System. 

The retention basin is part of the warm wastewater system. Wastewater passes through the basin 
to allow short-Uved radionucUdes time to decay l)efore reaching the pond. Evidence of a leak was 
discovoed in the retention basin and was studied in 1971 (Langford, 1971). The preUminary 
investigation for Opoable Unit 2-11 wiU detemiine if the contaminated sediments resulting fixim 
the leakage present an unaccqitable risk. 

•V 

In addition to these three investigations, afinal WAG 2 investigation (Opoable Unit 2-13) wiU be 
conducted to evaluate remaining sources within the Test Reactor Area and consido the potentialriskfrom the 
pospective ofttie entire WAG. This investigation is scheduled to begin in 1996. 

Opoable Unit 10-4 is the Comprehensive/Snake River Aquifer RI/FS investigation at the INEL. After 
information concerning each souice is evaluated in the individual WAGs,risks will be investigated for the INEL 
in its entirety as Opoable Unit 10-4 with particular attention given to the Snake River Plain Aquifer. An 
evaluation of the impact to the Snake Rivo Plain Aquifer from the Test Reactor Area wiU be included in the 
INEL-wide investigation. 

5. SUMMARY OF SITE CHARACTERISTICS 

5.1 Geology and Hydrology 

Tlie INEL is located along the northon edge of the Eastem Snake River Plain, a 50- to 70-mile wide 
northeaston trending geologic basin extendingfrom the vicinity of Twin Falls on the southwest to the 
Yellowstone Plateau on the northeast Tlie Eastem Snake Rivo Plain is underlain by a substantial volume of 
volcanic rocks with relatively minor amounts of sediment except along its margins whoe drainages emoge from 
the nearby mountain ranges. The Test Reactor Area is underlain by 30 to 50 feet of surficial alluvium and a thick 
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sequence offractured basaltflows with thin sedimentary intolieds. These alluvial sediments are primarily 
composed of sandy gravel with minor amounts of sUt and clay. Quaitz is the major mineral component of the 
alluvium, followed by plagioclase and alkali feldspar and minor amounts of clays. 

Fractured basalt flows underlie the surficial alluvium and are separated by sedimentary interbeds that vary 
in thickness and lateral extent. The most extensive interbed occurs approximately 150 feet below tiie surface. 
Similar to the surficial alluvium, quartz is the major mineral component ofthe sedimentary interbeds, followed by 
plagioclase and alkaU feldspars. The Snake River Plain Aquifer occurs in this sequence of basalt with 
sedimentary intobeds at a depth of aiproximately 480 feet beneath the Test Reactor Area (see Figure 3). 

5.1.1 Surface Water 

Most of the INEL is located in atopographically closed drainage basin, referred to as the Pioneer Basin, 
whoe the Big Lost Rivo, Little Lost River, and Birch Creek once drainedfrom the mountain ranges to the west 
and north. Today, most of the waterflowing in these sfreams is diverted upsfream of the INEL for irrigation 
purposes. 

The Big Lost River is the principal natural surface-water feature on the INEL and is the closest major 
drainage to the Test Reactor Area. The Big Lost River has notflowed on the INEL since 1984. Neitho the Test 
Reactor Area faciUties nor ponds are located wittiin the 100- or 500-yearflood plain of the Big Lost Rivo. 

5.1.2 Perched Water 

The presence of poched wato at the Test Reactor Area is directiy related to infitoation from wastewater 
disposal ponds. Poched groundwater occurs when downward flow of the wastewato to the aquifo is impeded by 
fine-grained sediments and/or dense basaltflows having relatively low pomeability. Two distinct perched water 
zones, shallow and deqi, have been recognized at the Test Reactor Area (see Figure 3). The shallow poched 
groundwato occurs in the immediate vicinity of the ponds and retention basin, and forms on the interface between 
the surficial alluvium and the undolying basalts at about 50 feet below land surface. 

The deq) poched groundwato is caused by low-permeabiUty sediments and/or sediment infllUng of 
fractures within the interiiedded basalt-sediment sequence. Thetop oftiiis intobedded basalt-sediment sequence 
begins at depths of approximately 140 feet below land surface and ends at depths of about 200 feet below land 
surface. This poching zone includes silt clay, sand, cindos, and gravel, and j^pears to be laterally continuous in 
the vicinity of the Test Reactor Area. 

Water levels in the deep poched monitoring wells and the areal extent of the deep poched groimdwater 
havefluctuated in response to the volume of water discharged to the surface ponds. During March 1991, the areal 
extent of the deqi poched groundwato was about 6,000 by 3,000 feet (see Figure 4). The volume of deep 
poched groundwato was calculated to be approximately 1.4 billion gallons at these dimensions. 

5 .U Snake River Plain Aquifer 

Tlie easton portion of the Snake Rivo Plain Aquifer extendsfrom Ashton, Idaho, on the northeast to 
Hagerman, Idaho, on the southwest The aquifer occurs within a series of basaltflows witti intobedded 
sedimentary deposits. Recharge to ttie aquifer is primarUy due to valley underflow from the mountains to the 
north and northeast of the plain, andfrom infilfration of irrigation water. Recharge to the aquifo within the INEL 
boundaries is primarily due to underflow from the northeastem portion of the plain andfrom the Big Lost River. 



Site-wide water-level data show that the general direction of groundwater flow acrossttie INEL is toward 
the south-southwest at an average gradient of about 4 ft/mi. The depth to the wato table variesfrom about 200 
feet below the surface in the northon portion of the INEL to about 900 feet below the surface in the southem 
portion. At the Test Reactor Area,ttie deptti to groundwater is at approximately 480 feet and the gradient is about 
2 ft/mi. 

Aquifo permeability is controlled primarUy byfractures, fissures, and voids along the upper and lower 
contacts of basaltflows, large intostitial voids, and intergranular pore spaces. Based on site-specific data, the 
average groundwater flow velocity at the Test Reactor Area was estimated to be 4.3 feet per day. 

5.2 Nature and Extent of Contamination 

All available data woe used to evaluate the nature and extent of groundwater contamination for the 
Perched Water System Remedial Investigation. In addition to the data coUected by the USGS from 1949 to 1990, 
groimdwato was sampled between January and March, 1991 for a comprehensive water quality evaluation 
specifically for this investigation. The puipose of this sampling effort was to analyze for additional parametos 
not routinely monitored by USGS. USGS monitoring parameters have included nitrate, chloride, pH, specific 
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conductivity, sodium, hexavalent chromium,total and dissolved chromiura, chromium-51, tritium, cobalt-60, 
cesium-137, and sfrontium-90. Groundwato samples were coUected from the existing monitoring weUs and 
production wells including six shallow perched weUs, 22 deep perched wells, and 11 Snake River Plain Aquifer 
weUs. The location ofthe shallow perched, deep perched, and Snake River Plain Aquifer wells sampled for this 
investigation are identified on Figures 5ttwough 7. 

Samples woe analyzed in 1991 for volatile organics, acrylonittUe, semivolatile organics, pesticides, 
metals, hexavalent chromium, and radionucUdes. In addition, samples were analyzed for fleld parametos of 
speciflc conductivity, pH, and tempoature. Laboratory analyses were performed for the water quaUty parametos: 
alkalinity,fluoride, total dissolved soUds, nitrate, nitrite, phosphate, chloride, sUica, and sulfate. Results of the 
1991 groundwater sample analysis are discussed below and summarized in Tables 2 and 3. As a point of 
comparison, concenfrations obsoved in the Perched Wato System woe compared to primary or secondary 
maximum contaminant levels (MCL) and site-specific background. A primary MCL is the concentration of a 
constituent allowed in a pubUc drinking wato system determined undo the Safe Drinking Water Act A 
secondary MCL pertains to confrol of contaminants in drinking water that primarily affect aesthetic qualities. 
Table 4 summarizes the drinking wato standards and background concenttations for inorganics, organics and 
radionuclides. 

5.2.1 Shallow Perched Zone 

Organics 

Volatile organic compounds detected above the quantitation liinit in shaUow wells near the cold waste 
pond include low concentrations Of toluene, xylene, and various derivatives of benzene, which are common 
constituents of hydrocarbon fuels. Trace volatile organics woe also detected in weUs beneath the chemical waste 
pond. Of the semivolatile organic compounds analyzed, low concentrations of bis(2-ethylhexyl)phthalate appear 
to l)e the most prevalent and woe detected in shallow wells beneath the retention basin and the cold waste pond. 

Inorganics 

Mocury, manganese, andfron woe the only metals doected vyhich exceeded MCLs in thefiltered samples 
of shaUow poched groundwato. Results of metals analyses on unfiltoed samples collected from shallow perched 
zone wells indicated that sevoal metals exceeded thefr MCLs. These metals included cadmium, chromium, lead, 
manganese, and mocury. 

Radionuclides 

Sevoal radionucUdes were detected in WeUs SB-01, SB-02, and SB-04 located neartiie retention basin. 
The radionucUdes (tetected above MCLs include cobalt-60, cesium-137, amoicium-241, tritium, and sttontium-90. 

5.2.2 Deep Perched Groundwater Zone 

ikganics 

Volatile organic compounds detected above the quantitation Umit in the deep perched water included 
chloroform, methylene chloride,toluene, benzene, and 1,1,1-tiichloroethane. Ofthe semivolatile organic 
compounds detected, low concenfrations of bis(2-ethylhexyl)phttialate were the most widespread. No pesticides 
woe detected in the deep perched groundwato. 
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Table 2. Concenfration ranges and detection I frequency in the shaUow perched zone. 

Maximum Minimum 

Chemical Concentration 
Detected 

Concentration 
Detected 

Quantitation 
Limit 

Arithmetic 
Mean" 

Detection 
Frequency 

(Ug/L) (llg/L) (UgA.) (Mg/L) 

VOLATILE ORGANIC DATA 

Methylene Chloride 9.00 9.0 0.5 1.7 1/6 
Benzene 0.80 0.8 0.5 0.3 1/6 
Toluene 4.90 4.9 0.5 1.0 1/6 
Ethylbenzene 0.70 0.7 0.5 0.3 1/6 
Xylene (total) 4.00 4.0 0.5 0.9 1/6 
Xylene (ortho) 2.00 2.0 0.5 0.5 1/6 
1,2,4-Trimefliylbenzene 0.80 0.8 0.5 0.3 1/6 

HEXAVALENT CHROMIUM DATA 

Hexavalent Chromium 178 10.0 0.5 68.5 6/6 

SEMIVOLATILE ORGANIC DATA 

bis(2-Ettiylhexyl)phthaIate 35.0 10.0 20.0 15.3 6/6 

NON-METAL INORGANIC DATA 

Fluoride 430 90 70 180 4/6 
Nitrate 6,230 1,020 100 2.690 6/6 
Phosphate 2,270 454 100 1,320 5/6 
Chloride 31,900 10,000 1,000 12,200 3/6 
Silica 109,000 2240 1,000 36,600 6/6 
Sulfate 4,880,000 305,000 5,000 939.000 3/6 

INORGANIC DATA 

Aluminum 430,000.0 13.000.0 47.0 225.000.0 6/6 
Antimony 16.6 16.6 14.0 8.4 1/6 
Arsenic 42.8 5.0 3.0 21.0 6/6 
Barium 10,300.0 557.0 22.0 4,900.0 6/6 
Beryllium 136.0 5.0 1.0 40.1 1/6 
Cadmium 177.0 4.0 4.0 47.5 6/6 
Calcium 898,000.0 130.000.0 50.0 426,000.0 6/6 
Chromium 4.480.0 32.0 9.0 1360.0 6/6 
Cobalt 297.0 26.0 20.0 131.0 5/6 
Coppo 1.930.0 15.0 15.0 730.0 6/6 
Iron 546,000.0 9,220.0 12.0 260.000.0 6/6 
Lead 4,260.0 31.5 1.0 864.0 6/6 
Magnesium 400,000.0 57.500.0 5.0 214.000.0 6/6 
Manganese 92.000.0 237.0 3.0 19.500.0 6/6 
Mocury 394.0 0.1 0.1 71.1 6/6 
Nickel 6.680.0 22.0 14.0 1.420.0 5/6 
Potassium 46.500.0 10.200.0 23.0 30.600.0 6/6 
Selenium 13.8 13.8 1.0 2.7 1/6 
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Table 2. Concenfration ranges and detection frequency in the shallow perched zone, (continued) 

Maximum Minimum 

Chemical 
Concentration 

Detected 
Concentration 

Detected 
Quantitation 

Liniit 
Arithmetic 

Mean" 
Detection 

Frequency 
(Mg/L) (Mg/L) (Mg/L) (Mg/L) 

SUver 70.9 3.0 3.0 23.2 5/6 
Sodium 1.390.000.0 5,650.0 50.0 245,000.0 6/6 
TbaUium 2.5 1.6 1.0 1.8 5/6 
Vanadium 764.0 57.0 7.0 431.0 6/6 
Zinc 10.700.09 73.0 18.0 2,800.0 6/6 

Maximum Minimum 

Radionuclide 
Concentration 

Detected 
Concentration 

Detected 
Quantitation 

Limit 
Arithmetic

Mean"
 Detection 

 Frequency 
(pCi/L) (pCI/L) (pCUL) (pCi/L) 

RADIOLOGICAL DATA (ALPHA) 

U-238 2.4 X 10-02 1.1 X 10-04 5.0 X 10-05 4.1 X 10-03 6/6 
U-234 5.2 X 10-01 2.4 X 10-02 5.0 X 10-04 9.2 X 10-02 6/6 
Cm-244 1.6 X 10-01 5.2 X 10-05 NR 2.7 X 10-02 6/6 

RADIOLOGICAL DATA (GAMMA) 

Co-60 1.22x107 1.0xl04 2.00 x io  l 1.53 X 106 3/6 
Cs-134 6.24x104 1.0xl02 1.00 xlOl 7.83 X 103 3/6 
Cs-137 2.10 xl07 2.93 X 104 3.00 x io  l 2.63 X 106 3/6 
Eu-152 1.08 xl05 6.02 xl02 3.00 xlOl 1.37 X 104 3/6 
Eu-154 1.30 xl05 2.35 xl02 4.00 x io l 1.63 X104 3/6 
Eu-155 2.04 xl04 2.04 xl04 4.00 x io l 2.57 X 103 1/6 

Zn-65 1.05 X 105 1.21 X 103 3.00 x io  l 1.33 xl04 2/6 
Am-241 1.67 X 104 1.67 X 104 5.00 x io l 2.11 X 103 1/6 
Mn-54 3.36 xl02 3.36 xl02 1.00 x io l 4.63 x io l 1/6 
Sc46 4.14 xl03 4.14 xl03 2.00 x io  l 526xl03 1/6 

Cr-51 2.54 xl06 4.01 X 103 8.00X lOl 3.24 xl05 2/6 

Co-58 6.01 X102 6.01 X 102 1.00 x io  l 7.95 X lOl 1/6 

Fe-59 2.60 xl03 2.60 xl03 2.00 x io  l 3.33 xl02 1/6 

Zr-95 1.15 xl04 1.15 xl04 2.00 x io l 1.45 xl03 1/6 

Nb-95 1.20 xl04 LOxlol 1.00 x io  l 1.50 xl03 2/6 

Ru-103 3.97 xl03 3.97 xl03 1.00 x io  l 5.()0xl02 1/6 

Ag-108 1.44 xl04 7.0xl02 1.00 x io l 1.89 xl03 2/6 

Sb-124 1.50 xl02 LOxlol 1.00 x io l 2.31 X lOl 2/6 

Ce-141 6.14 xl03 6.14 xl03 2.00 x io  l 7.76 xl02 1/6 

Hf-175 3.50 xl03 3.50 xl03 2.00 x io l 4.46 xl02 1/6 

Hf-181 1.36 xl05 1.36X 105 2.00 x io l 1.70 xl04 1/6 

Ta-182 3.18 X 1043 3.18 X 103 5.00 xloO 4.00 xl02 1/6 

Hg-203 1,68 xl03 1.68 xl03 1.00 x io  l 2.14x102 1/6 
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Table 2. Concenfration ranges and detectionfrequency in the shallow poched zone, (continued) 

Radionuclide 

Maximum 
Concentration 

Detected 
(pCi/mL) 

Minimum 
Concentration

Detected
(pCi/mL)

 Quantitation 
 Limit 
 (pCi/mL) 

Arithmetic 
Mean" 

(pCi/mL) 

Detection 
Frequency 

RADIOLOGICAL DATA (BETA) 

Strontium-90 
Tritiumt> 

18,000
2.510.000

 3.6
 —

 1.0
 400.0

 4,560 
 1,850,000 

4/6 

a. For non-detect con centrations, one-half the quantitation limit was used in calculating tbe arittimetic mean. 
b. The shaUow perch( id tritium concentration used was the peak model input concentration observed during V )87 to 1990. 
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Table 3. Concenfration ranges and detectionfrequency in the deep perched zone. 

Maximum Minimum 

Chemical Concentration 
Detected 

Cmcentration 
Detected 

Quantitation 
Limit 

Arithmetic 
Meanl 

Detection 
Frequency 

(Mg/L) (Mg/L) (Mg«̂ ) (Mg/L) 

VOLATILE ORGANIC DATA 

Mettiylene Chloride 1.5 0.9 0.5 0.3 2/27 
Chloroform 1.1 1.1 0.5 0.3 1/27 
1,1,1-Trichloroethane 6.3 1.0 0.5 0.5 3/27 
Benzene 0.8 0.8 0.5 0.3 1/27 
Toluene 0.8 0.7 0.5 0.3 2/27 

HEXAVALENT CHROMIUM DATA 

Hexavalent Chromium 160.0 5.9 5.0 31.4 4/27 

SEMIVOLATILE ORGANIC DATA - • 

bis(2-Ettiylhexyl)phthalate 190.0 11.0 20.0 21.3 7/27 

NON-METAL INORGANIC DATA 

Fluoride 4.050 240 70 561 27/27 
Nitrate 20,500 370 100 5180 27/27 
Phosphate 1,100 167 100 438 . 26/27 
Chloride 64,800 13.400 1.000 24,500 27/27 
SUica 42,300 6,410 1.000 36.600 27/27 
Sulfate 388,000 21.000 5,000 93,900 27/27 

INORGANIC DATA 

Aluminum 31,600.0 88.0 47.0 3,820.0 24/27 
Antimony 21.7 21.7 14.0 7.8 1/27 
Arsenic 18.1 1.0 3.0 4.9 22/27 
Barium 712.0 52.0 22.0 165.0 27/27 
BerylUum 8.0 1.0 1.0 1.3 m  i 
Cadmium 18.0 4.0 4.0 3.0 t a  i 
Calcium 556,000.0 66.400.0 50.0 138,000.0 21121 
Chromium 1,125.0 13.0 9.0 93.5 21/27 
Coppo 103.0 26.0 15.0 13.8 4/27 
Iron 119,000.0 158.0 12.0 13,300.0 27/27 
Lead 75.9 1.0 1.0 9.4 18/27 
Magnesium 89,100.0 13.600.0 5.0 34,700.0 27/27 
Manganese 1,670.0 6.0 3.0 255.0 22/27 
Nickel. 153.0 14.0 14.0 19.8 13/27 
Potassium 19,900.0 1.870.0 23.0 4,190.0 27/27 
Selenium 12.0 1.4 1.0 2.3 lim 
SUver 6.1 5.7 3.0 1.7 25/27 
Sodium 1.220.000.0 62.0 50.0 108,000.0 27/27 
HiaUium 1.3 1.3 1.0 0.5 1/27 
Vanadium 75.0 9.0 7.0 17.6 22/27 
Zinc 3,180.0 15.0 18.0 145.0 19/27 
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Table 3. Concenfration ranges and detection frequency iri the deep poched zone, (continued) 

Chemical 

Maiximum
Concentration

Detected
(pCi/mL)

 Minimum 
 Concentration

 Detected
 (pCi/mL)

 Quantitation 
 Limit 
 (pCi/mL) 

Arithmetic
Meanl

(pCi/mL) 

 Detection 
 Frequency 

RADIOLOGICAL DATA (ALPHA) 

U-238 
U-234 

8.0x10-03
1.42x10-02

 3.5x10-03
 3.5x10-03

 5.0x10-05 
 5.0x10-04 

1.2x10-03 
2.1 X 10-03 

20/27 
21/27 

RADIOLOGICAL DATA (GAMMA) 

Co-60 
Cr-51 

6.96xl001
3.30xl002

 3.0xl001
 3.3xl002

 2.00xl001 
 S.OOxloOl 

1.4xl001 
5.1 X loOl 

2/27 
1/27 

RADIOLOGICAL DATA (BEI A) 

Strontium-90 
Tritium2 

180
752.000

 15
 —

 1.0
 400.0

 32 
 115.000 

26/27 

1. The mean concent rations were collected using one-half tbe reported quantitation limit for nondetect values, 
2. The deep perched tritium concentrati(Hi used was the maximum concentration for tbe USGS monitoring data fro ml987 

to 1990. 
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Table 4. Fedoal drinking w a t o standards and background concenfrations for inorganics, organics. and radionuclides. 

Federal Primary Drinldng Federal Secondary Drinking 
Background" Water Standard Water Standard 


Inorganic (Mg/L) 
40CFR141. i l 40CFK143J 

(Mg/L) (ng/L) 


Arsenic 50 — 2-3 
Barium 1,000 — 50-70 
Cadmium 10 — <1 
Chromium 50 — 2-3 
Chloride — 250.000 —­
Copper — 1.000 — 
Fluoride 4,000 2,000 400-500 
Iron — 300 — 
Lead 50 — <5 
Maganese — 50 — ' 
Mercury 2 — <0.1 
Nitrate 10,000 — <1,400 
pH — —• 6.5-8.5 
Selenium 10 — <1 
Silver 50 — <1 
Sulfate — 250.000 _ — 
TUS — 500.000 .  • — 

Zinc — 5.000 , '  ^ .• ­

a. Background for Snal ke River Plain Aquifer in ttie vicinity of INEL. (From Orr et al. 1991) 

Federal Primary Drinking Water Standard 
^ - w _ • 

Organic 40 CI<K 141.12 - 40 CFR 141.12 

(Mg/L) 


VolatUe Organics 
Benzene 5 
Carbon Tetrachloride 5 
l,l-Dichlooed)ylene 1 
l>Dichloroettiane 5 
para-Dicblcaeothane 75 
Total trilialomethanes lOOa 
l.l.l-Tridiloroetfiane 200 
Trichloroethylene 5 
Vinyl chloride 2 

a. Sum of the concentr ations of bromodichloromethane, dibromochloromethane. bromofonn, and cblo reform. 
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Table 4. Fedoal drinking wato standards and background concenfrations for inorganics, organics, and 
radionuclides, (continued) 

Federal Primary Drinking 

Inorganic Water Standard 
40 CFR 141.15 ­ 40 CFR 141.16 

Proposed Drinking 
Water Standard^ Bacicground" 

(pCI/L) (pCi/L) (pCi/L) 

Total Uranium^ none 20Mg/l(=30pCi/L) 0-9.0 
Radium 226 & 228 
Radon 222 

5.0 (combined) 
none 

20 (each) 
300 

<5.0 
0-250 

Plutonium 238 none*' 7.02f 0 
Plutonium 239,240 none*' 62.lf, 62.2f 0 
Amoidum 241 none*' 6.34f 
Tritium 20.000 60,900 75 -150 
Sttontium 90 8.0 42 0 
Iodine 129 none*l 218 0-.05 
Gross alpha^ 15 15 0-5 
Man-made beta^ 
Cesium 137 

4 mrem/year 
none*l 

4 mrem/year 
1198 

0-8 
0 

Cobalt 60 none*! 2188 0 

a.	 Background for Snake River Plain Aquifer in the vicinity of INEL (From Orr et al. 1991). 
b.	 Totaluraniumisthesumof uranium-234. uranium-235, anduranium-238. 
c.	 Tbe MCX for gross alpha particles is for the combined total of alpha emitters excludingradon and uranium. 
d.	 The MCL fot beta and photon sources is based on the average annual concentration from man-made sources. If two or more 

radionucUdes are present, the sum total of their annual dose equivalent to tbe total body or to any organ cannot exceed 
4 mUlirem per year. 

e.	 These standards woe proposed in the July 12.1991 Fedoal Register (FR. v. 56. no. 138). Altiiough cbemical specific 
standards were proposed for cmlyradon-222,radium-226. iadium-228. and uranium (total), standards are also proposed to 
Fonain the same for adj usted gross alpha and l)eta particle and photon emitters (15 pCi/1 and 4 mron/year. respectively). Foot­
noted standards Usted in this column for alpha and beta/f^oton emitters are calculated standards listed in tbe Federal Register 
l)ased on tbe entire aUowable dose being ccxnmitted by each chemical alone. 

{.	 These standards are the calculated concentrations for each alpha onitter whicb would result in a Ufetime cancer incidence risk 
of 1 X 10-4, assuming a daily intake of 2 litos po day, 

g.	 These standards are the calculated concentrations in water which would result in a dose of 4 miUirem per year, assuming a 
daUy intake of 2 liters of drinking water ovo a 50-year period. 

Inorganics 

Concenfrations of cadmium, chronuum, and manganese in the fUtered samples collected in the deep 
poched wells woe above MCLs. Cadmium concentrations exceeded the MCL of 10 pg/L in the filtoed water 
sample from one well. Filtered groundwato samples from four weUs near the chemical waste disposal pond 
exceeded the MCL for manganese. Fluoride, sulfate, and phosi^ate were detected at elevated concenfrations in 
the deep Poched Wato System. 

Chromium is the most frequentiy detected metal in the deep poched zone. Chromium concenttations woe 
detected up to 1125 pg/L which is weU above the MCL of 100 pg/L. The highest concenfrations of chionuum 
occur in the north cenfral portion of the deep poched groundwato zone, north of the warm waste pond. 
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Radionuclides 

Of the radionucUdes analyzed, tritium and sfrontium-90 were detected above the MCL of 20,(XX) pCi/L 
(picocuries p  o Uto) and 8 pCi/L, respectively. These radionucUdes appear to be the most widespread of all 
contaminants in the deep perched groundwater. This is Ukely caused by the continuing discharge of the warm 
waste stteam to the warm waste pond. The concenttation ofttitium in the deep perched groundwater ranged from 
below detection limits to 752,(X)0 pCi/L (1990 USGS monitoring data); sfrontium-90 concenttations ranged from 
below detection limits to 124 pCi/L. These concenttations are approximately one order of magnitude less ttian 
those in the shallow perched groundwater nearttie retention basin, indicating dilutionfromttie cold waste pond 
discharge and attenuation in the soil column. 

5.23 Snake River Plain Aquifer 

Organics 

Groundwater samples were collected from 11 Snake River Plain Aquifer wells during the 1991 sampUng 
activities. Trace levels of volatile organic compounds were detected in groundwater samples from the aqiufer 
wells at estimated concenttations less than 1 pg/l. Phthalates woe the only semivolatile organic compounds 
detected. The presence of phthalates is not Ukely to be the result of site activities because phthalates typically 
occur in plastics and are also common laboratory contaminants. No pesticides were detected. Of the volatUe and 
senUvolatile organics detected, none were detected above MCLs. 

Inorganics 

Chromium was the only metal detected in groundwato samplesfrom the Snake River Plain Aquifo which 
exceeded M(Xs. Since 1968, the concenttation of total chromium in samples from down-gradient Well USGS-65 
has genoaUy declined from about 750 pg/l to current levels of about 179 \ig/l. This decline is anticipated to 
continue because chromium has not l>een disposed at the Test Reactor Area since 1972. 

Radionuclides 

Tritium was the only radionucUde detected above natural background leyels or MCLs. Since 1970, the 
concenfration of tritium in samplesfrom Well USGS-65 has generally decUned from about 220,0(X) pCi/L to 
current levels of about 61,000 pCi/L. This decUne will Ukely continue once the new lined evaporation ponds for 
warm waste disposal are opoational, and the tritium source is eUminated. Tlie tritium concenfrations in down-
gradient WeU USGS-76 have remained lesstiiantiie MCL since 1965. 

5.2 Groundwater Model 

A computer model was developed using both historic and recent information conceming groundwater flow 
and contamination in the Perched Wato System and in the underlying Snake River Plain Aquifer in the vicinity of 
the Test Reactor Area. The computer model predicted concenttations from the present through a point in time 
125 years in the future. These predicted concenfrations were then used in the risk assessment calculations. 
Development ofthe model began with identification ofthe assumptions on which the model is based. The 
assumptions are based on existing knowledge of groundwater flow in the vicinity of the Test Reactor Area. A 
comparison of modeUng results was made with historical data to ensure that it represented groundwatoflow in 
ttie Poched Wato System in ordo to provide confidence in the useability of the model for predictions. 
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Among the assumptions on which the model is based are: 1) the warm waste pond, as the major source of 
contanunation, will be removed from service within one year. This assumption is based on the fact that 
constmction of a new lined replacement pond has already begun, and; 2) The cold waste pond wiU remain in 
service at least through the year 2(X)7. This is based on the expected operational Ufetime of the Test Reactor Area 
which would then be followed by a 10-year decommissioning period through the year 2017. 

6. SUMMARY OF SITE RISKS 

Trends simulated by the model are shown in Figures 8 through 10 for several key containinants in the 
Snake Rivo Plain Aquifer. In addition to chromium and tritium, which currentiy exceed MCLs, the only other 
contanunant predicted by the model to exceed its MCL in the Snake River Plain Aquifo is cadnuum. 

The risk assessment for the Poched Wato System considered both human health and ecological risks. The 
hunian health risk assessment included calculations of risk for future (in year 2115) and near-term receptors. The 
risk assessments woe conducted in accordance with the EPA Risk Assessment Guidance for Superfund, Volume I: 
Hurnan Health Evaluation Manual (EPA 1989b) and Voliune II: Environmental Assessment Manual (EPA 19891) 
and other EPA national guidance. The risk assessment methods and results are summarized in the following 
sections. 
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Figure 8. Maximum modeled diromium concenttations in the Snake River Plain Aquifo. 
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Figure 9. Maximum modeled ttitium concenttations in the Snake River Plain Aquifer. 
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Figure 10. Maximum modeled cadnuum concenfrations in the Snake River Plain Aquifer. 
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6.1 Human Health Risk Assessment 

The risk assessment consisted of contanunant identiflcation, exposure assessment toxicity assessment 
and human healtiirisk charactoization. The objective ofttie contaminant soeening was to identify chemicals 
based on concenfration andtoxicity, that are most Ukely to contribute significantiy to risks. The exposure assess­
ment detailed the exposure pathwaysttiat exist at the site for various receptors. The toxicity assessment docu­
mented the advose effects that may be caused in a receptor as a result of exposure to a site contaminant. 

The human health risk assessment evaluated potenttal risks associated with exposure to chemical con­
taminants present in the Snake Rivo Plain Aquifer due to infiltiation of containinantsfromttie Perched Water 
System. Both carcinogenic and non-carcinogenic risks were evaluated. The healthrisk evaluation used both the 
exposure concenttations and the toxicity data to determine a hazard index for potential noncarcinogenic effects 
and a cancer risk level for potential carcinogenic contaminants. In general, a hazard index of less than 1 indicates 
that even the most sensitive population is not Ukely to experience adverse health effects. The excess cancer risk 
level is the inoease in the probabiUty of conttacting canco. The NCP acceptable risk range is 1 in 10,000 to 1 in 
1,(X)0,000. An excess lifetime canco risk of 1 in 10,000 (10"*) indicates that an individual has up to a one chance 
in ten thousand of developing cancer over a Ufetime of exposure to a site-related contaminant 

Key steps taken in the risk assessment process are summarized in Sections 6.1.1 through 6.1.5. 

6.1.1 Identification of Contaminants of Concern 

Potential contaminants of concem are those that aie released to the environment at a sitettiat may pose a 
health risk to humans who come into contact with them. A contanunant soeening process was completed for the 
Perched Water System to reduce the number of chenucals carried through the computer model and quantitative 
risk assessment and focus on those contaminants that conttibute significantiy to the ovoaU risk. The ffrst stqi in 
contaminant identification was to compaie analytical results for each chemicalfrom the Perched Wato System 
investigation to the background concenttation for that chemical. Background concenfrations woe derived by 
calculating the arithmetic mean concenfration for each chemical from the analytical datafrom production weUs 
TRA-03 and TRA-04 and the Site 19 well. These wells are upgradientfrom the shaUow and deep poched zone 
and are unaffected by contamination from the Perched Water System. The next soeening step was to consider the 
half-Ufe and concenttation of detected radionucUdes. RadionucUdes with a half-life of less than 5-years woe 
eUminated at this s t ^ because they decay r^idly. Next an evaluation of the concenfration, toxicity, and mobiUty 
of each contaminant was completed to detemiine the contribution of each contaminant to the tot^ risk. Contanu­
nants that rq)resented a smaU pocentage of the risk woe eUntinated Oess than 1 percent). Although chromium, 
tritium, and sfrontium-90 rqiresent less than 1 pocent of the site risk, these contaminants woe retained because 
of ttie historical association with the faciUty. Table 5 Uststtie contaminants of concem that were included in the 
risk assessment 

6.1.2 Exposure Assessment 

F.xpn.sfid Populations 

Only exposure pathways deemed to be complete (i.e., whoe a plausible route of exposure can be demon­
sfrated from the site to a receptor) woe quantitatively evaluated in the risk assessment The populations at risk 
due to exposure to the poched wato woe identified by considering both current and future use scenarios. 

Currentiy, pubUc access to the Test Reactor Area is resfricted so pubUc exposure to the poched water is 
not Ukely. Exposure to containinants in the Poched Wato System by site employees is also unlikely, as the 
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Table 5. Perched Water System contaminants ofconcem and deep poched zone mean concenfrations. 

Contaminant Average Concentration Half-Life 

Arsenic 4.90 ^g/L -
BoyUium 1.30 \ig/L ­
Cadmium 3.00 \xglL ­
Chromium 93.50 ^g/L ­
Cobalt 10.00 pg/L ­
Fluoride 561.00 Mg/L ­
Lead 9.40 îg/L ­
Manganese 255.00 Mg/L -
Amoicium - 241 25.00 pCi/L 458 years 
Cesium -137 15.00 pCi/L 33 years 
Cobalt-60 14.30 pCi/L 5.3 years 
Sttontium-90 31.90 pCi/L 38 years 
Tritium 1.15 X 105 pCi/L 12.5 years 

Perched Water System is {^proximately 50 to 150 feet below the ground surface and is not used. The potential 
exposure to contaminants in the poched wato diuing environmental sampling is addressed separately by health 
and safOy documentation for each individual activity. The potential for current exposure to contaminants in the 
Perched Water System was judged to be low and risks associated with current exposure scenarios were not 
evaluated. Production wells at the Test Reactor Areafrom which ̂ vorkers obtain drinking wato from the Snake 
'River Plain Aquifo are upgradient of the contanunation and are monitored regularly to ensure thattiiey produce 
clean wato. 

Future contact with the Poched Wato System is unlikely becausettie Perched Wato System is predicted 
to dissipate wittiin about 7 years of ceasing disposal of wastewater to the ponds at the Test Reactor Area 
according to the modeUng results. Future exposure resultingfrom the migration of containinantsfrom the 
Perched Water System to the Snake River Plain Aquifo was evaluated for a hypottietical resident Uving on the 
site. 

An agricultural scenario was detomined to be the most probable scenario for future use at the Test Reactor 
Area. The exposed population would consist of site resident f armos. including botti adults and chUdren̂  For the 
purpose ofthe risk assessment onsite residence with agricultural land use was assumed to occur 125 years in the 
future based on planned operations at the Test Reactor Area. This poiod was selected based on an expected 25 
years of opoation and decommissioning foUowed by 100 years of instimtional confrols. 

F.xpo.surePathwav.s 

The exposure pathways identified for the future resident farmer scenario consist of: 

• Ingestion of groundwato from domestic weUs in the Snake Rivo Plain Aquifer 

• Ingestion of garden grown fiiuts and vegetables irrigated with Snake River Plain Aquifer water 

• Ingestion of domesticaUy grown livestock. 
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Exposure Point Cnncentt-atinns 

Chemical concenfrations at points whoe the potential for human exposure is expected to occur are 
necessary to evaluate the chenucal intake of potentially exposed individuals. Exposure pattiwaysfromttie source 
to receptors woe evaluated using a groundwatofransport computer model. The results of the computo modeUng 
are expressed as predicted concenttations in drinking wato from the Snake River Plain Aquifer. The 
concenfrations predicted by the model which woe used in the risk assessment are shown on Table 6. 
Groundwaterfransport modeUng was used to estimate future concenfrations ofthe chemicals of concon in the 
Snake Rivo Plain Aquifer. These concenfrations are considoed reasonable maximum concenttations because the 
highest model-predicted concenttations in tiie Snake River Plain Aquifer were selected for the risk assessment 
exposure concenttations. Tliis is genoally directiy below ttie perched zone in the upper part ofthe Snake River 
Plain Aquifo before any dUution in the aquifer would occur. 

Exposure to contaminants of concem from the Perched Water System could resultfrom ingestion of oops 
irrigated with contaminated wato pumped from the Snake Rivo Plain Aquifer. The potential exists for 
contaminants to accumulate in surface soUs as a result offrrigation and may be available for plant uptake. The 
concenfration of contaniinants in onsite soils as a result of irrigation vrith contanunated water was calculated in 
the Risk Assessment by applying recommended methods in Risk Assessment Guidance for Superfund. Human 
Health Evaluation Manual Part A. Interim Final (EPA, I9i9a). 

Contaminant concenfrations in oops woe assessed by estimating uptake and accumulation through roots 
from the soU. Separate calculations woe performed for vegetative Oeaf and root) and reproductive (fhut and 
seed) portions of crops. 

Table 6. Avoage concenttations of contaniinants used forrisk assessment and in the Perched Water System predicted 
by computo model. 

Concentration used in risk 

Contaminant of Concern assessment for year 2115 


Arsenic 3.20x10-11 pg/L 
BoyUium 5.40x10-12 M8/L 
Cadmimn 1.30 M8/L 
Ctiromium 6.91 M8/L 

Cobalt 4.10x10-5 M8/L 

Fluoride 1.73 X10-8 pg/L 

Lead 5.02x10-11 M8/L 

Manganese 1.60x10-2 M8/L 

Amerdinn - 241 9.54 X 10-5 pCi/L 

Cesium 137 1.17x10-16 pCi/L 

Cobalt-60 1.70x10-2 pCi/L 

Sttontium - 90 2.90x10-1 pGi/L 

Tritium 6.60x10-5 pCi/L 
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Chemical Intake hv Exposure Pathwav 

Chemical intakes for each exposure pathway were based on the exposure point concenfrations calculated 
from the modeled concenttations in the Snake River Plain Aquifer directiy below the Test Reactor Area and ottier 
exposure parameters, such as water ingestion rates, oop and Uvestock ingestion rates, body weights, and exposure 
frequency and durations recommended in the risk assessment guidance. 

Thoe are multiple conservative or upper bound assumptions in the health risk characterization for the 
Perched Water System: 

• An individual consumes all drinking waterfrom an onsite weU 

• An individual derives a reasonable maximum amount of his dietfrom onsite sources 

• An individual Uves for 30 years at or near the site (90 percent of time spent in one house) 

— An individual has continuous, daily exposure to constituents detected at the site 

• Canco risks are Unearly related to exposure (i.e., carcinogenic effects have no thresholds) 

— Contaminant concenttations remain constant ovo the exposure period 

— Exposure remains constant over time 

— Risks are additive 

— All intake of contaminants isfrom the exposure medium being evaluated. 

6.13 Toxicity Assessment 

Thetoxicity assessment addresses the potential for a chemical to cause adverse effects in exposed 
populations and estimates the relationship between extent of exposure and extent oftoxic injury (i.e., dose-
response relationship). QuaUtative and quantitative toxicity infomiation for the contaminants was acqufred 
through evaluation of relevant scientific Utoature (e.g.. Health Effects Assessment Summary Tables, EPA 1991). 
The most dfrectiy relevant data camefrom human studies. Most of the useable information on the toxic effects of 
diemicals camefrom confrolled animal experiments. 

6.1.4 Risk Characterization 

Risk charactoization is the process of combining the results ofthe exposure andtoxicity assessments. 
This process provides numoical quantification relative to the existence and magnitude of potential pubUc health 
concons related to contamination detected at the site. A summary of the calculated future carcinogenic and non­
carcinogenic risk estimates is presented in Tables 7 through 10. 

Risk calculations are divided into carcinogenic and non-carcinogenic categories. The calculation of health 
risks from potential exposure to carcinogenic compounds involves the muItipUcation Of cancer slope factors for 
each carcinogen andttie estimated intake values for that chemical. 

Noncarcinogenic risk is assessed by comparison ofthe estimated daily intake of a contaminant to its 
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Table 7. Summary of nonradiological carcinogenic risk in year 2115. 

Total 

Risk 


6.6 X 10-16 

2.7 X 10-16 

2.4 X 10-1"̂  

Total 
Risk 

5.6x10-9 
7.2 X 10-23 

5.5 X 10-27 

6.2 X 10-10 

7.8 X 10-14 

1.1 X 10-16 


Total Hazard 
Index 

2.1 X 10-12 

6.9 X 10-14 

1.7 X 10-1 

9.0 X 10-2 

9.7 X 10-6 

2.9x10-11 

2.3x10-11 

1.0x10-5 


Total Hazard 
Index 

8.8 X 10-13 

3.0x10-14 

7.1 X 10-2 

3.8 X 10-2 

4.0 X 10-6 

1.0x10-11 

9.8 X 10-12 

4.4 X 10-6 


Groundwater 
Chemical Ingestion 

Arsenic 6.6 X 10-16 


BerylUum 2.7 X 10-16 


Lead 2.4 X 10-1'̂  


Table 8. Summary of radiological carcinogenic risk in year 2115. 

Chemical 

Cobalt-60 
Cesium-137 
Barium-137m 
Americium-241 
Tritium 
StrcHitium-90 

Crop 
Ingestion 

7.4 X 10-19 

8.2 X 10:20 
4.0 X 10-20 


Livestock 

Ingestion 


2.5x 10-18 

5.1 X 10-19 

1.3 X 10-20 


Livestock 

Ingestion 


2.0 X 10-10 

2.6x10-24 

1.5 X 10-30 

4.1 X 10-13 

1.7 X 10-15 

6.3 X 10-20 


Table 9. Summary of noncarcinogenic hazard indices (child) in year 2115. 

Groundwater 

Ingestion 


5.4x10-9 
6.9 X 10-23 

5.5 X 10-27 

62 X 10-10 

7.6 X 10-14 

l.lx 10-16 


Crop 
Ingestion 

2.8 X 10-12 

4.0 X 10-25 

2.3 X ip-29 

3.0 X 10-14 

1.8 X 10-17 

1.4x10-18 


Chemical 

Arsenic 
BoyUium 
Cadmium 
Ctiromium 
Cobalt 
Fluoride 
Lead 
Manganese 

Groundwater 

Ingestion 


2.0x10-12 
6.9 X 10-14 

1.7 X 10-1 

8.8x10-2 

9.9 X 10-6 

1.8x10-11 

2.3x10-11 

1.0x10-5 


Crop 
Ingestion 

4.6 X 10-15 

4.1 X 10-17 

3.9 X 10-4 

2.6 X 10-6 

9.6 X 10-9 

8.5 X 10-17 

7.7 X 10-14 

8.0x10-8 


Livestock 

Ingestion 


1.5 X 10-14 

2.6 X 10-16 

3.4x10-4 

1.8 X 10-3 

6.8 X 10-7 

1.0x10-11 

2.6x10-14 

1.5 X 10-8 


Table 10. Sununary of noncarcinogenic hazard indices (adult) in year 2115. 

Chemical 

Arsenic 
BoyUium 
Cadmium 
Chromiiun 
Cobalt 
Fluoride 
Lead 
Manganese 

Groundwater 

Ingestion 


8.8 X 10-13 

3.0x10-14 

7.1 X 10-2 

3.8 X 10-2 

3.9 X10-6 
7.9 X 10^12 
9.8 X 10-12 

4.4x10-6 


Crop 
Ingestion 

9.8 X 10-16 

8.9 X 10-18 

8.5 X 10-5 

5.7 X 10-7 

2.1 X 10-9 

1.8x10-17 . 

1.6x10-14 

1.7x10-8 
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Livestock 

Ingestion 


3.3x10-15 
5.5 X 10-17 

7.3x10-5 

3.9 X 10-4 

1.5x10-9 

2.2x10-12 

5.5 X 10-15 

3.3 X 10-9 




appUcable Refoence Dose. A Reference Dose is a provisional estimate ofthe daily exposure to the human 
population that is Ukely to be without an appreciable risk of deleterious effects during a portion of the Ufetime. 
The estunated daily intake of each chemical by an individual route of exposure is divided by its Reference Dose 
andttie resulting quotients are calculated to provide a hazard index. 

Future Risk 

Lifetime cancerrisksfrom potenttal exposure to each carcinogenic contaminant were added aooss all of 
the exposure pathways. Cancerrisksfrom the different routes of exposure were assumed to be additive, as 
recommended by EPA guidance. It should be noted that adding cancer risks from diffoent exposure routes 
provides health-protective risk estimates. The excess canco risk to the future (year 2115) onsite residential 
farmo is shown in Tables 7 arid 8. This risk (5.6 x 10-9) is dominated by the ingestion of cobalt-60 through the 
drinking wato pathway, but is weU below the acceptable 10~* to 10-6 risk range. 

The potential future exposure to non-carcinogenic containinants falls below the individual Reference 
Doses for each contaminant of concem. Non-carcinogenichazard indices are p^esented in Tables 9 and 10 for 
child and adult exposures, respectively. The non-carcinogenic constituent at the site that poses the greatest 
potential for advose health effects at year 2115 is cadmium (HI=0.17). These results suggest that chronic 
exposure to modeled concenttations of containinants in the Snake River Plain Aquifer are unlikely to represent 
significant non-carcinogenic health effects to humans. 

Ngar-Tgnn Risk 

In addition to therisk calculations, contaminant concenttations woe compared to MCLs for both the 
Perched Water System and the Snake River Plain Aquifo. Concenttations for several contaminants currentty 
exceed these levels in the Poched Wato System. However, there is norisk associated with these contaminants 
because there is no current use ofthe Perched Water System itself Alttiough tritium and chromium exceed MCLs 
in the aquifo, thoe is also no current use of the containinated water in the Snake River Plain Aquifo beneath the 
Test Reactor Area. The closing ofttie warm waste pond, scheduled for 1993, wilt eUminate future discharge of 
trittum to the Perched Water System, and therefore the concenttations of tritium (witti a half-Ufe of 12.5 years) in 
the Snake Rivo Plain Aquifo wUl deoease due to radioactive decay. The computo model predicts the 
concenfration of tritium wiU meet its MCL during the year 2004 (See Figure 9). Concenttations of chronuum in 
the Snake Rivo Plain Aquifo have decUned since 1972 when discharge of chromium to the warm waste pond 
ceased. Chromium is predicted to meet its MCL by ttie year 2016. Tlie model also predicted that cadmium would 
exceed its MCL in the late 1970s and would again drop below ttie MCL by 2027 (See Figure 10). Cadmium 
levels have nevo actually been obsoved above the MCL in water samples collected from Snake Rivo Plain 
Aquifo wells at the Test Reactor Area, the model is considoed to be conservative for cadmium and it is not 
certain that the cadnuum MCL wUl evo actually be exceeded. 

Near-Term Human Healtii Risk Assessment 

Due to the uncertainty of future land use atttie INEL andttie fact that MCLs are currentiy exceeded in the 
Snake Rivo Plain Aquifer, ttie computo groundwato modeUng results were used to evaluate near-term risks. 
This evaluation was completed to provide an estimate ofthe risk posed by the contaminants that currentiy exceed, 
or are predicted to exceed, MCXs in the Snake Rivo Plain Aquifo (chromium, tritium, and cadnuum). This 
assessment evaluated ingestion of containinated groundwato for chromium, ttitium, and cadmium and vapor 
inhalation for a residential adult recqitor for several periods in the future. 

Groundwater model results were used to calculate exposure concenttations for five 30-year periods. The 
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scenarios include years 1990 to 2020,1995 to 2025,2000 to 2030,2005 to 2035, and 2010 to 2040. Avoage 
concenttations for each thfrty-year poiod are shown on Table 11. 

The Ufetime excess cancer risk due to ttitium undo tiie 1990 to 2020 scenario is estimated to be 3 x 10" .̂ 
This calculated risk then decreases with time and falls well below one chance in 10,000 which is within the 
acceptable target risk range for later years. Table 12 summarizes the results from the near-terra risk assessment 
for tritium. 

The hazard quotients for chromiura and cadmium were calculated for ttie five 30-year exposure scenarios. 
For the 1990 to 2020 time poiod, lhe hazard quotient for chromium and cadmium were estimated to be 0.6 and 
1.3, respectively. Tlie hazard quotient for cadmium is one or below thereafter. These results are summarized in 
Table 13. 

Table 11. Summary of 30-year rolUng avoage concenfrations. 

30-Year Period Tritium Chromium Cadmium 
(pCi/L) Oig/L) Otg^) 

1990-2020 68,000 270 10 

1995-2025 37,000 199 10 

2000-2030 10,000 146 9 
2005-2035 3,000 104 8 
2010-2040 1,000 72 6 

Table 12. Near-tom excess Ufetime cancerrisksfrora tritiura exposure. 

Risk Period Ingestion Inhalation Total 

1990-2020 2 x 1 0 ^ 9 X 10-5 3 X 10-4 

1995-2025 1 X 10-4 5x10-5 2x10-4 

2000-2030 3x10-5 TxlO-5 4x10-5 

2005-2035 9 X 10-6 4x10-6 1 X 10-5 

2010-2040 3 X 10-6 1 X 10-6 4 X 10-6 

Table 13. Near-tom hazard quotients for cadntiura and total chromium. 

Risk Period Cadmium Chromium 

1990-2020 0.6 1.3 

1995-2025 0.5 1.0 

2000-2030 0.5 0.7 

2005-2035 0.4 0.5 

2010-2040 0.4 0.4 
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6.1.5 Uncertainty 

Risk assessments are subject to uncertainty frora sampling and analysis, fate andttansport esttmation, 
exposure estimation, and toxicological data. Uncotainty was addressed by using health-protective assumptions 
that systematically ovostate the magnitude of health risks. This process bounds the plausible upper limits of risk 
and facilitates an inforraed risk management decision. The foUowing is a summary of risk assessment 
uncertainties: 

•	 Uncertainty associated with sampling and analysis includes the inherent variability (standard error) in 
the analysis, representativeness of the samples, sampling errors, and heterogeneity of ttie saraple 
matrix. While the quality assurance/quaUty conttol used in the investigation serves to reduce such 
errors, it cannot eUminate all errors associated with sampUng and analysis. The samples woe 
analyzed using EPA-qjproved analytical methods. These data woe evaluated by the agencies to 
ensure they were rep-esentative of the area of investigation. 

•	 Sources of uncertainty arisingfrom the fate andttansport modeling include the contaminant 
concenttation in the effluent waste sfream, the impact of mixing in the shaUow perched water zone, 
and uncotainty of assumed adsorption coefficient values for each contaminant Additional parametos 
that were most sensitive include the infilfration rate of wastewato and the saturated hydrauUc 
conductivity of the lower interbed at about 150 ft. The model was most sensitive to the values for 
contaminant attenuation andttie concenttation used for infilttating wastewater. The hydrauUc 
conductivity of some model layers was also found to be a sensitive parameto. 

An example of the sensitivity of the infilttation parameter is illusttated by me concenfrations for 
cadmium. The modeled concenttation for cadralura, as weU as otho contaminants of concon, is 
probably higho than what wiU actually occur in the Snake Rivo Plain Aquifer. This is atttibuted to 
the higho than norraal infUttation (recharge) rate used in the raodel. The infilttatton rate used in the 
model was 15 cm/yr. A more realistic value is 1.5 to 5 cm/yr. Thus,ttie modeled cadmium 
concenttation of 15 pg/L at approxiraately 2010 is probably an ovoestimate and adds to me 
conservatism of the risk assessment The projected concenttation for cadralura may not exceed the 
Fedoal Drinking Water Standard of 5 pgA.. 

•	 Because concenttations of contaminants vary ovo tirae and the calculated risks are representative of 
modeled concenfrations at only one point in tirae, thistemporal variation is anotho source of 
uncertainty. 

•	 Thetoxicological database is also a source of uncertainty. The EPA outUned sorae of the sources of 
\mcertaaraymltsGuidelinesforCarcinogenicRiskAssessment, ( ^  A I9i6). They include 
exfrapplation frora high to low doses andfrora aniraals to humans; species differences in uptake, 
metaboUsm, and organ distribution; species diffoences in target site susceptibiUty; and human 
population variabiUty with respect to diet environraent, activity patterns, and cultural factors. 

6.2 Ecological Risk Assessment 

The ecological risk assessraent quaUtatively evaluated the potential ecological effects associated with the 
presence of the Perched Water Systera. This ecological evaluation follows the Risk Assessment Guidance for 
Siqierfmd Volume II (EPA 1989b). The evaluation focused on the sarae contarainants and receptor locations as 
those evaluated in the huraan health assessraent Objectives of the ecological risk assessirient are to qualitatively 
evaluate the potential risk to ecological receptorsfrora the contaminants inttie Poched Water System. The 
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assessraent identified sensitive nonhuman species and characterizes potential exposure pathways including 
ingestion of contarainated groundwater or vegetatton, and contaminant uptake by plants. Similar to the human 
health risk assessment no oedible current use exposure scenario exists. Thefiiture use exposure scenario 
included using containinated groundwater for irrigation, witii contaminants entering the food chain which could 
result in potentially complete exposure pathways throughout the ecological system. 

The approach used in the ecological risk assessment is consistent with EPA guidance for evaluating 
ecological risk. The steps included identification of contaminants, assessment of potential exposure pathways, 
and characterization of threats to exposed biota. 

6.2.1 Exposure Assessment 

Table 5 Usts the contaminants of concem identified in the Perched Wato Systera. The ecological scenarios 
assume that wUdlife would inhabit the site. Tliis assessraent was Uraited to exposure due to contanunation of the 
Perched Water System. Consequentiy. migration of the contanunated poched groundwato to a potential 
exposure point via sorae pamway was considered to be a prerequisite to exposure. 

For an ecological risk to exist thoe must be a complete pathway for the contaminant to reach an 
ecological receptor. Eitho a receptor would need to reach the Poched Water System or the containinated water 
would need to get to the surface. The Poched Wato Systera does not recharge any local siirface wato. and no 
evidence of any resurfacing exists at the site. 

- Although sorae of the aniraals at the site are burrowing mammals, burrowing activity is usually limited to a 
few feet below ttie surface. Thoefore. contact with the Poched Water System is not Ukely. While sagebmsh has 
a deep root system (up to 99 in.), it is not likely to reach the poched water. Some of thettees could have a root 
system ds&p enough to penettate to the shallow Poched Wato System; howevo, the nearest ttees are 1 mUe frora 
the site and not in the plurae area Therefore, no coraplete exposure pathway exists between the contaminants and 
ecological reciters undo the current land use scenario. 

Similar to the human risk assessment the ecological risk assessment considered a future land use scenario 
that includes pumping contarainated waterfrom the Snake Rivo Plain Aquifer onto the surface for agricultural 
irrigation purposes. Contaminants then ento the food chain resulting in potentially complete exposure pathways 
throughout the ecological systera. 

6.2.2 Risk Characterization 

Although ecological receptors are currentiy present on the site, contact with contaminants of concem is not 
possible under current site conditions. The deptti to the Poched Wato System and the absence of any resurfacing 
phenoraena prevents contact with the contaniinants of concem. Because no coraplete exposure pathways are 
identified in the present scenario, tfae contarainants of concem do not appear to pose a potential ecological risk. 

Undo a future scenario, it is plausible that ecological recq)tors could corae into contact witti contanunants 
currentiy in tfae Poched Wato System as these contaminants nugrate to the Snake Rivo Plain Aquifo. This 
wato then is pumped to the surface for agricultural use. The water used for agricultural purposes may provide a 
source of contact to ecological receptors for ingestion. Dermal contact with wato and soil is also possible as 
chenlicals are d^xisited onto soU as a result of irrigation. In addition, plants can cache sorae of the chemicals of 
concem, and ttansfers betweenttophic levels are possible for some of the chemicals with longer biological half-
Uves. However, given tfae concenttation of tfae containinants of concem. unacceptable risk to ecological receptors 
is not judged to be Ukely. 
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7. DESCRIPTION OF NO ACTION DECISION 

Based on results ofttiefauman health and ecological risks assessraents.ttie contarainants of concon do not 
pose unacceptable risks to huraan health or the environment for the future use scenarios evaluated for the Snake 
River Plain Aquifo beneath the Test Reactor Area. Thoefore. no remedial action is necessary for the Poched 
Water Systera Opoable Unit at the Test Reactor Area. Becausettiis conclusion is based on predictive computer 
modeUng, water quality monitoring activities wiU be conducted to: (1) evaluate the contaminant concenttation 
ttends inttie Snake Rivo Plain Aquifer, and (2) evaluate the effect of discontinued discharge to the warm waste 
pond and fate of contarainants in the Perched Water Systera. 

A groundwato monitoring plan will be developed with tfae approval of EPA and IDHW. Tlie plan wifl be 
a primary document as defined in the FFA/CO and wiU be subnutted for agency review 45 days after signature of 
this Record of Decision. The plan wiU define the wells that will be monitored, parameters tbat wUl be monitored, 
frequency of monitoring, rqxirting requkements and critoia for future decisions. Monitoring data will be made 
avaUable in tfae infoimation repositories. 

As stated previously in tfae Declaration Stateraent a 3-year review of tfae No Action decision will be 
conducted to ensure tbatfauraan faealtfa and tfae environraent are being protected and tbat tfae assuraptions upon 
which the No Action decision was based are still valid. Should the 3-year statutory review or post-ROD 
raonitoring indicate that other actions or modifications ofthe No Action response are required, tfaese will be 
initiated by tfae agencies, as appropriate, and in accordance witfa tfae FFA/CO. 

In addition, it should be noted, as discussed in Section 4, that tfae WAG 2 Comprehensive RI/FS will evaluate risk 
from the pospective of the Test Reactor Area as a whole. 

V 

8. EXPLANATION OF SIGNIFICANT CHANGES 

There are no significant changes between tfae recommendations presented in the Proposed Plan and this 
Record of Decision. 
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RESPONSIVENESS SUMMARY 

Overview 

Operable Unit 2-12, Perched Water System, is the second operable unit to be addressed within Waste Area 
Group (WAG) 2, Test Reactor Area atttie Idaho National Engineering Laboratory (INEL). A Proposed Plan was 
released June 26,1992, with a public comment period from July 6 to August 5,1992. The Proposed Plan 
recommended that no reraedial action of tfae Perched Water System was necessary. This responsiveness summary 
provides a summarization of comments received during the comment period and responses to the summarized 
comments. 

Background on Community Involvement 

To announce the beginning ofthe Perched Water investigation project public informational meetings woe 
held in late June 1991 in Idaho Falls, Pocatello, Twin Falls, Boise, and Moscow. Tfae meetings woe to explain 
faow the Comprehensive Envfronmental Resource, Compensation, and LiabUity Act (CERCLA) process works 
and to infroduce the Poched Wato System site investigation project to the pubUc. These informational meetings 
woe announced via the INEL Reporter newsletter, wfaicfa is distributed to the INEL employees as well as tfae 
general pubUc; tfarougfa newspaper and radio advotiseraents; and an INEL press release. Personal pfaone calls 
woe made to key individuals, environmental groups, and organizations by tfae INEL field offices in Pocatello, 
Twin Falls, and Boise. The Coraraunity Relations Plan Coordinator also made calls to community leaders in 
Idaho FaUs and Moscow. 

When the investigation was complete, a Notice of AvaUabUity for the Proposed Plan for the remedial 
action of the Perched Water System was pubUsfaed June 26,1992 inttie Post Register Odaho FaUs), Idaho State 
JourrMl (PocateUo), Times News (Twin Fails), Idaho Statesman (Boise), and Daily News (Moscow/Pullman). A 
similar newspapo advertisement qipeared inttie same newspapos the following week repeating the pubUc 
meeting locations and tiraes. Posonal pAione calls, as noted above, were alsoraadeto infoira interested 
individuals and groups about tfae opportunity to comment 

The Proposed Plan for tfae reraedial action of tfae Poched Wato System was mailed June 26.1992, to 
6,500 individuals on the INEL mailing Ust It included a covo letterfrom the Dfrector of the Envfronmental 
Restoration Division ofthe U.S. Department of Energy (DOE) Idaho Field Office urging citizens to comment on 
the Proposed Plan and to attend pubUc meetings. Copies oftiie Proposed Plan and the entire Adnunisfrative 
Record are available to the pubUc in six regional INEL infonnation r^xisitories: me INEL Technical Library in 
Idaho FaUs; and city Ubraries in Idaho Falls. Pocatello, Twin Falls. Boise, and Moscow. The original documents 
comprising ttie Adminisfrative Record are located at the INEL Teclmical Library; copiesfroratiie originals are 
present in tfaeflve otfao Ubraries. These copies were placed in the information repository sections or at the 
refoence desk in each of these Ubraries. 

Tlie pubUc comment poiod on the Proposed Plan for the Poched Wato System was held from July 6 to 
August 5,1992. No requests for extensions woe made. Teclmical briefings woe conducted via speako pfaone to 
interested merabos of the pubUc in Twin Falls, Moscow, and Pocatello on July 13,14, and 15,1992, respectively. 
PubUcraeethigs woe held July 20,21,22, and 23,1992 in Idaho FaUs, Burley, Boise, and Moscow, respectively. 
At tfaeseraeetings, representatives frora DOE, tfae Envfronraental Protection Agency (EPA), and tfae State of 
Idaho Dqiartment of Health and Welfare discussed tfae project answoed questions, and received pubUc 
comraents. Vobatimfranscripts of eacfa pubUc meeting woe prepared by a court reporto. 

A Responsiveness Summary has been prq}ared as part of the Record of Decision. AU vobal comments, as 
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given at the pubUc meetings, and aU written comraents, as subntitted, are repeated verbatun in ttie Administtative 
Record for the Record of Decision Those coraraents are annotated to indicate wfaicfa response in tfae 
Responsiveness Summary addresses each comment It should be noted that the Responsiveness Summary groups 
similar comments togetho, summarizes them, and provides a single response for each comment group. This 
Record of Decision presents tfae selected no action altemative for me Percfaed Wato System operable unit at tfae 
INEL, selected in accordance witfa CERCLA, as amended by the Superfund Amendments and Reauthorization 
Act and, to the extent practicable, tfae National Oil and Hazardous Substances Pollution Contingency Plan (NCP). 
The decision for this operable unit is based on the information in tfae Adnunisttative Record. 

Summary of Comments Received During Public Comment Period 

Comments and questions raised during the Poched Wato Systera public coraraent period on tfae Proposed 
Plan are suramarized briefly below. The coraraent period was heldfrom July 6 to August 5,1992. Many of tfae 
questions woe answered at tfae public meeting as reflected in tfaefranscripts in the Adminisfrative Record file. 
Comments and questions on a variety of subjects not specific to tfae Percfaed Wato System Proposed Plan were 
recorded. Those subjects included nuclear matoials production, diversion of cleanup funds, and tfae need for the 
EPA to estabUsh MCXs for sevoal radionuclides,raetals, and anions. Responses to those conunents are not 
included in this Responsiveness Suramary. Additional information on these unrelated topics can be obtained frora 
ttie INEL PubUc Affafrs Office in Idaho Falls or atttie local INEL offices in PocateUo, Twin Falls, and Boise. 
Comments and questions regarding coraraunity participation in general were referred to tfae INEL Coraraunity 
Relations Coordinator and wiU be addressed during updates to tfae Comraunity Relations Plan. Questions on tfae 
Perched Water Systera submitted during the formal comraent period, including those provided during tfae pubUc 
meetings, are categorized below. 

Remedial Investigation 

1.	 Comment: Coniraenters question DOE's characterization ofthe size of the contaminated percfaed water zone. 
As noted in a comment on tfae Reraedial Investigation Reportfrora IDHW, tfae weUs along tfae noitfaeast margin 
ofttie Pocfaed Water System are too deep to adequately represent wato levels. (Wl-4, W8-2, T2^) 

Response: This issue was identified in IDHW's January 1992 comments on the Remedial Investigation 
Rqxirt The concem was resolved as follows: The size of tfae deep pocfaed zone is estimated frora water-
level measurements in deep poched zone wells. Tfaese wellsraeasure the thickness of tfae deep Pocfaed 
Wato System above the 15()-foot intobed (150 feet below land surface) upon wfaicfa the water is percfaed. 
It is tme that the deep poched water could extend fartho to tfae northeast than is iUusttated in thefigures in 
the Remedial Investigation Rqxirt. Althougfa the lateral extent of the deep pocfaed zone to tfae nortfaeast is 
notfiilly consfrained by dry perched wells which would indicate the extent of poched water, wato levels 
in weUs such as PW-7, USGS-72, USGS-74, USGS-66, and USGS-71, indicatettiatttie poched water 
zone t^qios latoaUy, allowing a reasonable i^proximation ofthe edge and, thoefore, the size ofthe 
poched zone. Model results are based on a pocfaed wato body witfa no confining boundary conditions, 
tfaus simulating araore latoally extensive systera (worst-case) tfaan is observed. Therefore, defining the 
exact edge of the entire Poched Wato Systera is not cmcial forraodeUngttie system. 

2.	 Comment: Comraentos state that no evidence is presented to show tfaoe is no interactton between 
pocolating watofixim the Big Lost Rivo when itflows near the Test Reactor Area, and the deep poched 
water from the wastewato ponds at the Test Reactor Area. (W5-4. W5-5, W5-6) 

Response: Section 3.5.3 of the Remedial Investigation Report discusses the influence of the Big Lost 
River on the Poched Water System. The evaluation accounts for flow in the Big Lost River in conjunction 
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witti wastewater discharges to tfae Test Reactor Area ponds. Flow in the Big Lost Rivo has at times 
aeated a perched wato body nearttie Test Reactor Areattiat influenced the deep Poched Wato System. 
The wato from Big Lost River recharge appeared to have a short terra "daraming" effect onraovement of 
water from tfae Pocfaed Wato Systera beneam tfae Test Reactor Area as discussed in Section 3.5.3.1 ofthe 
Reraedial Investigation Report. However, contaminant concenttations were not signiflcantiy affected. The 
model did not include interaction between the Big Lost River and the Perched Water System beneath the 
Test Reactor Area because historic observations do not indicate a consistent or significant pattern of 
interaction. The three-year review will evaluate this assumption and others upon which this decision is 
based to ensure that tfae assumptions remain valid and thatfaealtfa and tfae environment are being protected. 

3. Comment: Comraentos state tbat the possibiUty of floods and earthquakes should not be ignored. Tfae 
Test Reactor Area jqipears to be in meflood plain of the Big Lost Rivo. (T4-10. W5-2, W5-4) 

Response: The possible effects to the Poched Water Systemfrom tfae occurrence of a catasttophic event 
(e.g., an earthquake or volcanic activity) were addressed in a qualitative sense to understand the potential 
effect of such events ori the Pocfaed Wato System. Big Lost Riverflooding was addressed in Section 3.5 
of tfae Remedial Investigation Report. The results of tfae evaluation indicatetiiat beca:use of tfae long 
recurrence intovals between tfaese events and me predicted dissipation of me Poched Wato System (i.e., 
7 years afto wastewater discharge ceases) these events would have nunimal impact on the Poched Water 
System. 

Contaminants 

4. Comment: Commenters state that the use of mean contaminant concenttations in risk assessment is 
inappropriate because it understates risk. Therisk assessment should be repeated based on araodel tbat 
considersttiefaighest contarainant concenttations. (T4-2, T4-7, T4-20, Wl-7, W6-2, W7-3, W8-4) 

. Response: Table 1 of tfae Proposed Plan included raean concenttations from me shallow and deep perched 
zones and tfae Snake Rivo Plain Aquifo in order to provide a summaiy of me levels of contamination 
found during tfae investigation. The table was not intended to represent me exposure values used in tfae 
risk assessment The exposure assessraent was based on exposure concenfrations predicted by the 
groundwato model. The intent of the modeUng effort was to provide a mathematical representation of the 
movement of wato and contarainants in tfae Percfaed Water Systera and was based on all available data. 
Once tfae model was found to adequately rqiresent tfae system, it was used to predict fiiture contaminant 
concenfrations wfaicfa would reacfa me Snake Rivo Plain Aquifo. Tfae model attempted to evaluate tfae 
uppo-bound of tfae exposure concenfrations by evaluating contaminant concenfrations in tfae uppo part of 
the aquifo before any dilution effects could occur. The risk assessment calculations were based on output 
concenfrations frora me model. The future scenario risk calculations were based on me raodeled 
concenfrations for tfae contanUnants ofconcem at tfae year 2115. Tfaese concenfrations are Usted in Table 
6. The concenttations woe tfaen assumed to remain constant throughout the 30-year exposure poiod 
oiding in 2145. For tfae near-tom calculations, tfae avoageraodeled concenttations for eacfa of me five 
near-tom thirty-year periods woe used for trittum. chromium, and cadnuum. These concenfrations are 
Usted in Table 9. 
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5.	 Comment: Comraentos raise concems about data presented in Table 1 (page A-7) of the Proposed Plan. 
Some commenters feel drinking water standards for sevoal radionuclides should have been provided. (Tl­
15, T2.6, Wl-8, W8-5) 

Response: Table 1 of me Proposed Plan identifies me drinking water standard for beta and gamraa 
entitting radionucUdes at 4 nulUrem/year. It is acknowledged mat me levels of radionucUdes in me 
shallow poched zone exceed drinking wato standards. Wim respect to identifying specific radionuclide 
standards in the Proposed Plan, the National Primary Drinking Wato Regulations (40 Code of Federal 
Regulations 141) state that "if two or more radionucUdes are present, me sum of meir annual dose 
equivalent to tfaetotal body or to any organ shall not exceed 4 milUreni/year...". Tlie exposure should be 
calculated as a suramation of tfae activities contributed by all radionucUdes present (cesiura-137, 
amoicium-241, cobalt-60, etc.). In preparation of me Proposed Plan, it was feUtoatU would be confusing 
to reados to list calculated standards based on me 4 millirem Urait for each radionucUde, that it would be a 
misrepresentation of me standard, and mat risk would be undostated. We WiU attempt to state standards 
more clearly in me fiiture. 

5A. Comment: One commenter expresses intoest in me contanunant concenttations sfaown in Table 1, 
Columns B and C, of me Proposed Plan These data show mat tritium and chromiura concenttations aie 
lowo in me deep percfaed wato tfaan in me Snake Rivo Plain Aquifo. This is conttary to what would be 
expected (i.e., concenttations decreasing wim depm). (W2-2) 

Response: The reason for ttitium and chromium concenttations being higho in me Snake River Plain 
Aquifo man in the Deep Pocfaed Wato is not known for certain. However, a Ukely conttibuting factor is 
me influence of infilttation of wateifrom me cold waste pondfaaving a moie pronounce diluting effect on 
me deep percfaed wato tfaan on me Snake Rivo Plain Aquifer water below. Recognition that certain 
details of tfae Poched Wato System are not understoodfiiUy is me reason matraonitoring of me systera 
and ttie 3-year review wiU be conducted. 

6.	 Comment: Comraentos state that me information provided to the public in me Proposed Plan, provides 
an incomplete picture of contamination in me Pocfaed Wato System. Comraenters note levels of 
contamination discliarged to me Poched Wato System and detected in me shaUow perched systera. A 
commento also feels that me fact tfaat production weUs wfaicfa provide drinking wato to Test Reactor Area 
employees are not contaminated should be stated. (T1-13,T4-14, W1-4A, Wl-7) 

Response: The Proposed Plan was intended to be a brief sununary of infonnatton supporting key 
conclusions on wfaicfa me proposal was based. Detailed information is in me Remedial Investigation 
Report, available to the pubUc in the Adminisfrative Record and me Information Rqxisitories. We 
recognize that significant concenfrattons of radionucUdes have l)een released to me Poched Wato System. 
Section 4 of me Reraedial Investigation Rq)ort contains a comploe description of me sources of 
wastewater disposal and waste disposal history to me Poched Wato Systera. Section 4 of me report also 
includes obsoved contaminant concenfrations in me shallow and deep perched wato zones and me Snake 
Rivo Plain Aquifo. It is also acknowledged that production wells at me Test Reactor Area, which are me 
source of drinking wato to Test Reactor Area workos, are not contaminated and mat moe is currentiy no 
risktoworkosduetomeiruseoftheweUs. Datafrom me production wells was used as background to 
which otfao contaminant levels were compared for soeening puiposes. The Reraedial Investigation 
Rqxirt was avaUable prior to me pubUc meeting for review in me Adminisfrative Record for me Poched 
Water System at tfae information rqxisitories Usted in me inttoductory section to tfae Responsiveness 
Sunimary. 
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7.	 Conunent: Comraentos state tfaat contaminantttansfertirae witfain ttw Snake Rivo Plain Aquifer is 
uncertain because me Snake Rivo Plain is composed of higfaly permeable bedrock and sediments. 
Persistent polluttmts poduced at me INEL wiU eventually appear in me off-site envfronment (T2-7, Wl-10, 
Wl-13, Wl-19, W5-1B, W8-6, W8-8) 

Response: We understand mat me Perched Water System and me Snake River Plain Aquifo beneam me 
Test Reactor Area occur in permeable and heterogenous rock and sediments. Howevo, me Perched Water 
System and me aquifer have been monitored for 40 years and considerable information has been developed 
regarding movement of water and contaminants in me subsurface in me vicinity of me Test Reactor Area. 
Tlie groundwato computer model wfaicfa was developed for me investigation was based on and compared 
or calibrated to tbisfaistorical inforraation to ensure mat an adequate representation of me system's past 
behavior was possible before me model was used tp estimate its future befaavior. Thoefore, even mough 
me subsurface rock and sediments are heterogeneous and permeable, me systera can be represented 
adequately toraake reasonable estiraates of its future behavior. 

We also agree that Snake Rivo Plain Aquifer water beneam me Test Reactor Area wiU eventoally fiow 
off-site. However, me purpose of me remedial investigation was to assess me risk resulting from me 
Perched Water System's effect on me Snake Rivo Plain Aquifo dfrectiy beneam me Test Reactor Area 
before any dilution would occur as me wato moved awayfrom me Test Reactor Area or to greater deptlis 
in me aquifo. Tfais ^proach was to provide a reasonable estimate of me maximuin risk which would 
result due to infilttation of me contaminated poched water to me aquifer by calculating me exposure to a 
potential future resident who would draw watofrom me uppo part of tfae aquifo dfrectiy beneam me 
pocfaedwato. 

Future remedial investigations including me Test Reactor Area comprefaensive investigation and me final 
INEL and Snake Rivo Plain Aquifo investigations wiU fiutfao address me subject of movement of 
containinants in me aquifo bom witfain INEL boundaries and off-site. 

8.	 Coniment: One coraraenter questions wfaemo meraodel reflects groundwatoraovement and is able to 
adequately pedictfiiture contaminant concenttations. The raodd should be indqiaidentiy verified. (W5-7) 

Response: We recognize that a mamematical computerraodel can not exactiy represent me Poched 
Water System. Howevo, me groundwato model was caUbrated wim historic data for tritiura and 
chromium to ensure mat it represented me Pocfaed Wato System, as noted in me response to comment #7. 
The conditions undo which this "match" was achieved were men appUed for me future projections. 
Groundwater moriitoring wiU be conducted to voify ttiat contaminant concenttation ttends follow mose 
predicted by a groundwato computo model as noted in Section 7 of me Record of Decision. 

The appUcation of me computer fate andttansport groundwater model for me Poched Wato System 
RemoUal Investigation including me input parameters and tfaeraodel output are described in Section 5 of 
me Remedial Investigation Rqxirt This information was available for technical reviewos to use in 
developing thefr own models as indq)endentvoification of me model results. The presentation of me 
model results have been subject to teclmical reviews by individuals ind^iendent of me Perched Watei 
System Remedial Investigation, including me EPA and me State of Idaho. 

9.	 Comment: One coraraenter beUeves that leaching and pollutant concenttation values generated by me 
model for me 125-year poiod are used for me rest of me planning effort as mough mey are hard, real, 
measured data. Tlie commento lieUeves that mese data are higfaly speculative and unreUable and deserve 
to be treated wim great reserve. The commento believes me modeled data should be used wim variances 
or confidence intervals and have statistical reUabiUty attached. (W5-8) 
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Response: The use of confidence intervals to quantify uncertainty of me model was not applied because it 
was not felt mat the information gained by a quantitative uncertainty analysis would justify metime and 
resources requfred. One reason is me existence of a weaim offaistorical information available for model 
CaUbration which helped consfrain raodel input pararaeters in order to adequately represent me system. 
Post Record of Decisionraonitoring will also serve to verify meraodel results and me conclusions based 
upon me model. However. Table 5-5 in Section 5 of me Remedial Investigation Report provides me 
raodel assumptions and me uncertainty factors mat could potentially irapact me results. Heaim protective 
assumptions and input pararaeters were selected to ensure mat me model did not underestimate exposure 
concenfrations. A purpose of me Post-Record of Decisionraonitoring is to evaluate me adequacy of me 
raodel predictions (see Section 7 of tfais Record of Decision). 

10.	 Comment: One coraraenter states mat me Proposed Plan indicates matttitiura concenttations wiU 
decrease due to natural radioactive decay but does notraention dilution as a factor in wfaat is taking place. 
(Tl-14) 

Response: The Pocfaed Wato Systera remedial investigation focused on contaminant migration from me 
Percfaed Water Systera to me Snake River Plain Aquifer. Aimougfa dilution of ttitiura and chromium in me 
Snake Rivo Plain Aquifer is likely taking place, me model and me risk assessment performed wim me 
modeled concenttations did not account for dilution effects in me Snake River Plain Aquifo downgradient 
from me Test Reactor Area to ensure the most conservative case was evaluated and mat risk would not be 
undoestiniated. 

Risk Assessment 

12.	 Comment: One coraraenter states tfaat risk decisions sfaould be based on one cfaance in one milUon ramer 
than me one cfaance in ten mousand to one cfaance in onerailUon range. (Wl-17, W8-9A) 

Response: The one in ten thousand to one in one iniUionrisk range was established in me NCP as me 
range witfain wfaicfa risk is considered to be acceptable for assessment of risk conducted undo CERCLA. 

Scenarios 

13.	 Conunent: Commentos ask if a plan exists for groundwater monitoring at me Test Reactor Area 125 
years frora now. (Tl-l, W4-1) 

Response: The need for monitoring 125 years in me future has not been estabUshed. In fact risk due to 
contanUnants in me Pocfaed Wato System is expected to be witfain acceptable levels wittiin me next 20 
years. Criteria and duration for futureraonitoring will be developed as near-tora monitoring results are 
evaluated. This plan is described briefly in Section 7. The purposes of Post-Record of Decision 
monitoring are to: (1) evaluatefaow contanunant of concem concenttation ttends in me Snake Rivo Plain 
Aquifo compare to mose predicted by computer modeling; and (2) evaluate me effect of discontinued 
discfaarge to me warm waste pond on fate of contaminants in me Percfaed Water Systera and irapact on me 
Snake Rivo Plain Aquifo. 

14.	 Comment: Commenters state that instimtional confrol by me DOE for 125 years is questionable and it 
should not be assumed for planning purposes tfaat DOE wiU be in confrol at INEL in 125 years. Anomer 
commento sugg^ted ttiat me INM.'s designation as a National Environraental Researcfa Parkraay ensure 
govonment conttol for 125 years or more. (Tl-2, Tl-̂ 7, Tl-9, Tl-l 1. T2-8, W4-2, W8-7) 

A-7 




Response: The 125 year future resident-farmo scenario was assessed as one likelytimefrarae for 
estabUshment of residents at me Test Reactor Area Thistimefrarae was selected based on 10 CFR 61 
providing for 100 years of instimtional confrols for low level waste disposal areas afto operations have 
ceased. Even mougfa me INEL lias been designated as a National Environmental Research Park, mere is 
StUl uncertainty of future land use and continuation of opoations at me Test Reactor Area many years into 
me future. Tlius,five near-term risk scenarios woe also evaluated assuming mat residence would be 
estabUshed immediately. The results of me near-term scenario evaluations concluded mat contaminant 
concenttations would be within me acceptable risk range during me 30 year scenario beginning in me year 
2000. In addition, me concenfration of chronuum and tritiura wiU be below me MCLs by me year 2020. 
This infonnation suggests mat even mough long-torn land use at me INEL is not certain, it is reasonable 
tfaat me INEL wUl remain in govonraent cOnttol beyond wben contanunant concenttations associated wim 
me Test Reactor Area Pocfaed Wato system fall to witfain acceptable levels. 

15.	 Comment: Commenters state mat DOE's contention mat moe is no current use of me perched aquifer 
water near me Test Reactor Area is unacceptable; some drinking wato weUs (at me Idaho Cheniical 
Processing Plant and Centtal FaciUties Area) are 2 to 3 miles downgradient (T2-8, Wl-11, Wl-12, W8-6. 
W8-7) 

Response: We recognize mat drinking wato wells are located at me Centtal FaciUties Area and at me 
Idaho Cheniical Processing Plant The stateraent in me Proposed Plan referred to tfae fact mat mere are no 
wells which currentiy draw wato dfrectiy from the Test Reactor Area Perched Water System or me Snake 
River Plain Aquifo dfrectty beneam for omo man monitoring purposes. The wells which produce water 
from me Snake Rivo Plain Aquifer at the Test Reactor Area are upgradient from me coritamination and are 
regularly monitored to ensure tfaat tfaey are not contarainated. Tfae scope of this investigation did not 
include an evaluation of me migration of contarainants in me Snake Rivo Plain Aquifo down gradient of 
me Test Reactor Area, the Final INEL/Snake Rivo Plain Aquifer RI/FS wUl address aquifer risksfrora me 
broader perspective of me INEL as a whole. It sfaould also be noted mat all drinking water weUs at me 
INEL are routinely monitoied to ensure the water does not exceed MCLs. 

Contaminant Screening 

16.	 Comment: Commentos questioned me appropiateness of eUminating radioactive isotopes wim half-lives 
of greater tfaan 5 yearsfrom tfae risk assessraent such as Cs-137, Iodine-129, and Plutoniura -238, -239, 
and -240 which have long half-Uves and liave been detected in me sediments of tfae Warm Waste Pond. 
(T2-5, Wl-6. Wl-9, W8-3, W8-5A) 

Response: The Proposed Plan iricluded only mose contaminants which woe retained after me soeening 
process and woe carriedttirough me entire risk assessment process. Tlie Proposed Plan is intended to be a 
summary of me highUghts andfindings of me risk assessment Plutoniura-239 and-240 were not carried 
through me risk assessraent because mey woe not detected in eimer me shallow or deep perched wato. It 
sfaould be noted tfaat resolution between Plutoniura 239 and Plutonium-240 using alplia specfroscopy is not 
possible because me alpfaa enogies wfaicfa are measured are voy sintilar. The two isotopes are genoally 
measured togemo and reported an Plutonium-239, mus me Plutonium-239 value accounts for bom 
isotopes. Flutonium-238 was detected in me shaUow poched water but was eUminatedfrora tfae risk 
assessment because it contributed to less tfaan 1 pocent of me ovoall risk. Cesium-137 was carried 
tiirough me entfre risk assessment as a contaminant of concem. Iodine-129 was not analyzed for in me 
remedial investigation because it was not considoed to be a potential contaminant of concon given me 
anaU amount of Iodine-129 rdeasedtottie pond (only 140 x 10"̂  curies fottie peikxi bdween 1961 and 1985). 
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16A. Comment: One commenter is concemed mat soeening out contarainants based on meir small individual 
contribution to risk, as was done to develop me list of contaminants of concem presented in me Proposed 
Plan, may cause significant underestiraation of me overall risk if mese contarainants woe evaluated on a 
curaulative basis prior to screening. (T4-12) 

Response: The risk assessraent guidance developed by EPA suggests mat this type of screening be done 
in me risk assessraent to linut me nuraber of contaniinants which are carried tfarougfa me entfre assessment. 
It is trae mat contaminants sfaould not be excluded from me risk assessment if mey contribute significantiy 
to ovoall risk, even if only on a curaulative basis. The Remedial Investigation Report desoibes me 
process which was followed to develop me list of containinants which woe carried through me entire risk 
assessment process. The Proposed Plan is only a suraraary of me highUghts and conclusions of me 
Remedial Investigation Report. In tfais case, me contaminants which woe carried tfarougfa me assessment 
contribute to over 98 percent of me total carcinogenic and noncarcinogenic risk. 

Ecological Risk Assessment 

17.	 Comment: One commenter states that research on native plants at the Test Reactor Area indicates some 
have root systems 10 to 20 feet down into contarainated subsurface soU. (T4-9) 

Response: Thoe are currentiy no known plants in me vicinity of me Test Reactor Area wfaicfafaave root 
systems that could reach tfae contaminated poched water. The shallow poched water only occurs directiy 
beneam me ponds and will cease to exist once discfaarge to me ponds is discontinued before deep-rooted 
plants would have time to develop. 

17A. Comment: One commenter expresses concern mat research on INELflora and fauna is incomplete, yet 
DOE presumes to set "safe concenttations" for all plant and animal populations. (T4-21, W7-4) 

Response: We recognize mat there are gaps in me available toxicity data for plants and animals wfaicfa 
resulted in me ecological assessment being quaUtative ramo man quantitative in nature. The intent of me 
risk assessment was not to attempt to so safe concenttations for all plant and aniraal populations at me 
INEL. The assessment was to deterraine if me levels of contaniinants of concem which are predicted to be 
in me Snake River Plain Aquifo would cause advose effects toraajor species or communities. Given me 
infonnation available regarding me levels of mese contaminants which are harmful to plants and animals, 
me projected concenfrations of contaminants ofconcem are not expected to result in unacceptable risk. 
Ecological risk wUl be addressed for Test Reactor Area as a whole during me comprehensive WAG 2 
investigation and for me INEL as a whole in mefinal WAG 10 investigation. 

Alternatives 

18.	 Comment: Commenters object to DOE's continued use of me warm and cold waste ponds in Ught of me 
decision to allow me containinants to remain in me pocfaed zones. (Wl-5, Wl-20, W5-9, W6-4, T2-1, T2­
2,T4-4,T4-6,T4-11) 

Response: Tfae CERCLA process under wfaicfa me Pocfaed Wato remedial investigation and risk 
assessment were conducted concludes mat action is not necessary to reduce risks at me site. The warm 
waste wato was identified as a source of contamination to groundwato. Constiiiction of a new Uned 
replacement pond is underway and is anticipated to be complete in 1993. While me cold waste pond is 
expected to remain in use until at least me year 2007, me effluent discharged to tfais pond does not 
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conttibute to contamination in me Poched Wato System. Infilttatton of cold waste effluent into me 
Perdied Water Systera was included in meraodel mat genoated contaminant exposure concenfrations used 
in me human heaim risk assessment (see Remedial Investigation Report Section 6). Therisk assessment 
indicates mat no unacceptable advose impacts to human heaim or me environment occur as a result of 
continued use of me cold waste pond. As noted in responses to pevious comments, monitoring of me 
Perched Water Systera wiU be conducted to ensure mat mese modeling assumptions are correct. 

19.	 Comment: One commenter asks if omo options were considoed and if so, what woe mey? What were 
mefr costs? Wfaat was me decisive factor in meir being rejected? Were any new and innovative solutions 
considoed? (T4-23) 

Response: Two remedial action objectives were identified at me onset of me Remedial Investigation. Tfae 
first remedial action objective was to preventrisksto human heaim mat would resultfrom residential/ 
agricultural use of Snake Rivo Plain Aquifer water containing contarainants of concem in excess of 
maxiraura contarainant levels, or that would constitote huraan carcinogenic risk in excess of me NCP 
target risk range (10-6 to 10-4) or a noncarcinogenicfaazard index of greater man 1.0. The human heaim 
risk assessment indicates mat tfais remedial action objective will be achieved if no action is taken. The 
second remedial action objective was to prevent human ingestion, inhalation or direct contact wim 
contaminated shallow or deep poched groundwato. This remedial action objective will be met because 
existing institutional confrols atttie Test Reactor Area and INEL wiU likely remain in place at least 
tfarougfa metime it takes for contaminant levels in me Snake Rivo Plain Aquifer to deoease to an 
accqitable level. Tfae investigative process undo CERCLA and me NCP genoaUy consists of me 
reraedial investigation wfaicfa evaluates me nature and extent of contanunation and me risk to fauraan faeaim 
and me environraent resulting from tfaat contamination foUowed by a feasibUity smdy wfaicfa evaluates 
various cleanup technologies to detomine me best memod for reducing the risk to within acceptable levels 
and achieve me cleanup or remedial action objectives. In me case of me Poched Wato System, it was 
detomined ttiat no action was necessary to reacfa me remedial action objectives stated above. Thoefore, 
additional resources were not expended to complete an analysis of a variety of omer cleanup memods. 

20.	 Comment: Sevoal commenters statettiat other altematives sfaould be evaluated sucfa as: pump polluted 
water out of me perched wato table,tteat/purify tfae water, and store it in a safe, monitored envfronment 
recycle noncontaminated wastewato; stop use of all leacfa ponds and pump Contanunated water to a 
treatment system; tty me Ulttasound Wato Reclamatton raemod. Additionally, pump Uquid adsorbents 
into me pocfaed wato table to reraove more poUutants; monitor me pocfaed water table areas; and cap me 
entfre area aliove me Perched Water System to prevent infilttation and dfrect ran off to me Big Lost River 
channeL (T2-10, T3-2, T4-16, T4-17, Wl-15, Wl-18. Wl-19, Wl-20, W3-2, W5-9, W8-11) 

Response: We agree mat cleanup technologies could be impleraented to reraove some of me 
contamination frora the Perched Water System at Test Reactor Area. However, me piupose of 
implementing such technologies under me Superfimd program would be reduce unacceptable risk to 
hunian heaim and me envfronment Based on me risk assessment and risk manageraent considerations and 
conclusions as presented in Sections 6 and 7 of me Reraedial Investigation Report theriskto human heaim 
and me envfronment was found to be within me acceptable Unuts. Therefore, evaluation of omer 
altematives was not pursued furmo. 
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Agree 

(commenter agrees with the alternative selected) 


21.	 Comment: Several comraenters agree mat me "no action" altonative for me Poched Water System is 
acceptable because contaminant concenfrations are below MCLs, clean up of me Perched Wato System 
would be a waste of raoney, and me altemative is realistic and logical. This type of extensive evaluation 
should not be necessary in me future for sirailar levels of contaraination. (Tl-3, Tl-5, Tl-6, Tl-10, 
T3-1,1-12, W2-1, W2-3. W3-1, W5-1) 

Response: DOE, EPA, and IDHW agree mat no action is necessary based upon me risk assessraent which 
shows mat no unacceptable risk exists and matraonitoring wUl ensure tfaat predicted contaminantfrends in 
me Snake Rivo Plain Aquifo are verified. 

Tfais evaluation will provide insight when similar types and levels of contamination are investigated in me 
future. However, it cannot be concluded tfaat no evaluation wiU be necessary. Each site wiU be evaluated 
on its own moits and on its associated contanunants and exposure pamways. 

Disagree 

(commenter disagreed with alternative selected) 


22.	 Conunent: Sevoal comraenters disagree wim tfae "no action" proposal and stated tfaat DOE should be 
required to clean up me contantination in me Perched Wato Systera because me contarainants wiU 
continue to nugrate into me subsurface andrisk levels will rise. (Tl-4, T2-9, T4-1, T4-16, T4-18, T4-22, 
T4-24, T4-26, Wl-1, W1-3A, Wl-18, W5-3, W5-10, W6-1, W7-1, W8-10) 

Response: The Agencies respect me opinion of me comraentos; howevo, moe is no inforraation 
avaUable which we beUeve supports changing me decision frora what was p:esented in me Proposed Plan. 
Tlie remedial investigation and risk assessment conducted for me Test Reactor Area Percfaed water show 
that contaminant levels and associated risk will continue to decrease and that no unacceptablerisk is posed 
by me contaminated pocfaed wato. Elimination of me warm waste pond in 1993 wiU also go along way to 
improve me situation. Monitoring will be conducted to ensure the Poched Wato System continues to 
bdiave as expected. Investigations and remedial actions at me INEL, including me Poched Water 
Remedial Investigation, are conducted in accordance wim CERCLA its implementing regulation me NCP, 
and the INEL Federal FaciUty Agreement and Consent Ordo and associated EPA guidance. The Federal 
Facility Agreeraent and Consent Order also p^ovides for EPA and State of Idaho review of all activities. 
This review is to ensure mat decisions areraade wim sound technical basis. 

Public Involvement 

23.	 (Comment: Details of the monitoring plan woe requested during me technical briefingsfaeld via speaker 
pfaone prior to me pubUc meetings and during me pubUcraeeting in Idafao Falls. Tfae commentos request 
to see me monitoring plan before publication of me Record of Decision. (Tl-l,Tl-8, W4-1) 

Response: The purpose of tfae Proposed Plan was to present tfae agencies recomraendation to me pubUc 
for conunent The recommended altemative presented in the Proposed Plan was for no remedial action 
wim monitoring of me Poched Wato Systera. Details for a monitoring plan would have been premature 
in me Proposed Flan. At the time me plan was released the "no remedial action" wim monitoring decision 
had not beenfinalized. At me public meeting in Idafao Falls, genoal components of me monitoring plan 
woe discussed during the agencies' presentation of me Proposed Plan. Subsequent presentations during 
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me public meeting period wereraodified to include discussion and visual aids to describe me components 
that were being considered for me development of me monitoring plan. Section 7 of this Record of 
Decision documents mat DOE will submit a draft monitoring plan to me Agencies for review witfain 45 
days of mefinaUzation of me Record of Decision. Oncefinalized, me monitoring plan will be available in 
me information repositories. As noted in Section 7, monitoring data wiU be made available in me 
information repositories. 

24.	 Comment: One commenter requests mat DOE pubUsh me pubUc comments made at the original scoping 
raeeting on this project (Tl-l6) 

Response: The comments made at me original scoping meetings are summarized in me Scoping Report 
and have beenraade available at tfae inforraation repositories Usted in me inttoductory sections to me 
Responsiveness Sumraary. 

Fragmentation 

25.	 Comment: Comraenters state mat public recognition of potential poUution problems at me INEL may be 
diminisfaed by focusing on only a few of me 49 waste management units at me Test Reactor Area. 
Relationships among facUities and Operable Units should be speUed out in detail. A segmented approach 
fi:usfrates a comprehensive assessment of me coUective contamination and me cumulative effects being 
released by all waste sites. Thefinal WAG 10 INEL-wide assessment should begin now, especially me 
assessment of contamination in me Snake Rivo Plain Aquifer, ramer man wait until 1998. (T2-3, T4-3, 
T4-5, T4-8, T4-11, T4-13, T4-15, T4-19, T4-24, T4-25, T4-32, Wl-2, Wl-3, Wl-14, W5-1A W6-3, W6-10, 
W7-2,W8-1) 

Response: The approach in^ilemented in the INEL Fedoal Facility Agreeraent and Consent Ordo, 
including me concqpt of addressing me numoous sites at me INEL in operable units, is consistent wim me 
NCP. One of me stated purposes of me NCP (300.3 b) is to povide for efficient coordinated, and 
effective response to release of hazardous substances. Section 300.430 of me NCP statestiiat complex 
sites should genoaUy be addressed in operable units when early actions are necessary or appropriate to 
achieve significant risk reduction quickly, when phased analysis and response is necessary or appropriate 
given the size or complexity of me site, or to expedite the completion of me total site cleanup. It is 
acknowledged mat curaulative risks are genoally not being evaluated atttiistime,early into me 
implementation of me agreement This is because of me complexity of me INEL and me numerous sites 
that must be investigated. The agencies recognizedttiat cumulative assessments sfaould be done and 
scfaeduled comprdiensive investigations on bom tfae individual WAG and me INEL-wide level. Howevo, 
me agencies acknowledged tfaat cumulativerisks could not be evaluated until adequate informatton 
conconing eacfa individual site is collected. The FFA/CO Action Plan includes me schedules for 
addressing each of me opoable units. This approach has been presented to me pubUc for review and 
comment during me coniment period on me agreement before it was signed by me three agencies. 

26.	 Comment: Commenters state mat me cumulative consequences of contamination of each subsequent no-
action altemative should be included in me Proposed Plans for eacfa opoable unit This would allow me 
pubUc to compretend and ttack the cumulative risk of me clean-up program as it progresses, mereby 
allowing ttie earUest detection of unaccepuible risk. (T4-25, Wl-14, W5-10, W6-9, W6-10) 

Response: It may be possible for several sites which do not pose an unacceptable risk on meir own to 
pose an unacc^table risk if evaluated on a cumulative basis. Howevo. it would depend upon me 
pocentage of exposurefrom each site, metoxicological effects of me various contaminants at me various 
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sites and me exposure pamways at eacfa site. For example, it would not be reasonable to assume mat a 
resident obtains me majority of his drinking waterfrom two different wells at two different locations at me 
same time. Overall evaluations wUl be conducted at two different times at me INEL. Ffrst, each WAG 
will have afinal comprehensive risk assessment perforraed after all of me individual sites have been 
investigated and me necessary information is available to do me overall evaluation. Second, afinal INEL 
evaluation will be done after me individual WAG evaluations are completed. The comprehensive INEL 
Remedial Investigation/FeasibiUty Study wiU summarizerisks to human heaim and me envfronment for 
me INEL. Data collection and risk analysis poforraed at me individual Operable units and WAGs will be 
used in me WAG 10 comprehensive Reraedial Investigation/Feasibility Smdy to characterize me total risk 
posed by me INEL to huraan heaim and me environraent Additional inforraation conceming related 
Opoable units is in Section 4 of me Record of Decision. 
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Auttior: S.M. Lewis 
Recipient N/A 
Date: 06/01/92 
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FILENITMRF.R 

AR5.1 

Docuraent*:
Titie:
Aumor:
Recipient
Date:

AR6.1 

Docuraent*:
Titie:
Aumor:
Recipient
Date:

Document *: 
Titie: 
Aumor: 
Recipient 
Date: 

Document*:
Titie:

Aumor:
Recipient
Date:

Document*:
Titie:
Aumor:
Recipient
Date:

Document*:
Titie:

Aumor:
Recipient
Date:

RECORD OF DECISION 


 5230 

 Record of Decision for me TRA Perched Water Systera 


 INEL Coraraunity Relations ^ 

 N/A 


 12/10/92 


COOPERATIVE AGREEMENTS 


 ERD1-070-91* 

 Pre-signature Implementation of me CERCLA Intoagency Agreeraent Action Plan 


 EPA, Findley, C. E. 

 DOE, Solecki, J. E. 


 04/19/91 


3205* 

U.S. DOE INEL Federal FacUity Agreeraent and Consent Order 
N/A 
N/A 
07/22/91 

 2919* 
 INEL Action Plan For Implementation of me Federal FaciUty Agreeraent and Consent 

Order 
 N/A 

 N/A 
 07/22/91 

 1088-06-29-120* 
 U.S. DOE INEL Fedoal FaciUty Agreement and Consent Order 

 N/A 
 N/A 

 12/04/91 

 3298* 
 Response to Coraraents on me Idafao National Engineering Laboratory Federal facility 

Agreeraent and Consent Order 
 N/A 

 N/A 
 02/21/92 
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FILE NUMBER 

AR103 

• Document *: 
Tifle: 
Aumor: 
Recipient 
Date: 

• Document *: 
Titie: 
Aumor: 
Recipient 
Date: 

AR10.4 

•	 Document*: 
Titie: 
Aumor: 
Recipient 
Date: 

PUBLIC PARTICIPATION 

5130 
Dear Citizen Pamphlet on me Proposed Plan for me Pocfaed Wato Systera 
INEL Comraunity Relations 
N/A 
06/26/92 

5136 
Attention: Agencies Seek PubUc Coraraent on Three Proposed Plans 
INEL Coramunity Relations 
N/A 
07/01/92 

PUBLIC MEETING TRANSCRIPTS 

5164-TRA 
Public Meeting Transcripts on me Proposed Plan for me TRA Perched Water System 
N/A 
N/A 
07/20/92 

* Document filed in INEL Federal Facility Agreement and Consent Order Administrative Record Binder 
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